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(57)Abstract: 

PROBLEM TO BE SOLVED: To arrange a capacitor 
which is effective for the suppression of the switching 
noise of an LSI for MPU and has a low inductance and a 
large capacitance in the LSI without forming the 
capacitor as an internal layer. 

SOLUTION: A plastic substrate 1 2 through which a 
plurality of conductive members 14 are passed in the 
thickness direction, and on which a thin film capacitor 40 
electrically connected among the members 14 without 
covering the members 14 is formed is inserted and flip- 
chip connected between the LSI 20 and a mounting 
substrate 30 mounted with the LSI 20 as a connecting 
member 10. The dielectric layer 44 of the capacitor 40 is 
divided into parts every unit capacitor formed between 
adjacent conductive members 14. 




http://www1 9.ipdl.inpit.go.jp/PA1 /result/detail/main/wAAA9WayA1 DA41 3338836... 2008/05/1 4 



(19)B#Hft«JT (JP) 



(12) & ^ iff It ^ « (A) 



#182001-338836 
(P2001-338836A) 
(43)&B B ¥#13^12)! 7 B (2001. 12. 7) 



(51) Into.' 
HO 1G 
HO 1 L 
HO 1 R 



4/33 
23/12 
11/01 
33/76 
43/00 



5 0 1 



F I 

H0 1R 11/01 
33/76 
43/00 
HO 1L 23/32 
H O 1 G 4/06 



f-73-K(##) 
50 1G 5E024 
A 5E051 
H 5E0 8 2 
D 

10 2 



*3fiE»Jft ffc&B«&12 OL (:£ 21 H) m&m\zm< 



(22)tBS0 

(31) «5fc8Lfe&*# 

(32) «&B 

(33) «$fc$f±3SS 



4<f H2000-359369( P2000 -359369) 

¥^12^11^278 (2000. 11.27) 

!ftg2O00- 84221 (P2000- 84221) 
¥*£12# 3 £24B (2000. 3. 24) 
B* (JP) 



(71) ffliPA 000002118 

AKifofcRTlr'PARItSUTB 5S33^ 

(72) 5S9*§ OiB 
(74)ttSA 100081352 



&&m\zm< 



(54) rasw©«ftt] 3>^>if#*sasww. *©8««ij§,i:8!i£$j£ 



(57) mm 

mm: mpumls i©x^7f>yy^xcw 

L S I trtSffc-^-f tSBf-S. 

«»0«WWlWJf»»iftlcJGibT 

««LfctO*Sfa»«10i:tT, LSI20£<in£ft 
£It3 0 affl|3>x>*40OWt{Wl44tt, K^-rs^ 

3o 




1 

tzmmsmxib^x, 

mmfocom nomtrnz omowa < t tftmc. w 
mtmommsmv) r> %<omm < t *>-m>m 

t>&^nm3VT>-v-tf&m-£tixt3*), mmm^y 

(Dffllc&&zntc%tiL3yTVVZt\cftmztix^z 

mfrz%2<DM*X'mMLx^zmL<Dmnmi£zi9 
?&mmmix2t>-ox, 

ayryy-tfBi&znxfto, wmayf t wimii& 

•gmtrz, nm^yTyy-mmmio 

m^%2<Dm£xm.mLx^zffl&.<Qmnmt£*ii 
?z&mmix&-3x, 

mmmfoiDm 1 <Dwtm2<Dm<D'p%:< t mmtc. m 
tm^.<Dmnmt<D *> ■*,<Dmm?z>'p& < 1 1 hh©* 

[»3fcB5] WESB8I3 >r^*««-r SBWftfli 
6 ] SuE3&©!fl l(Dmtm2 <DW<D'P& < 

js 1 3v l 5-©^m*»ii:««o«Bl3 yfyvttttii 
tmwLttz, mm^yfy^msmm^m^fc 



(2) M2 0 0 1 -3 3 8 8 3 6 

2 

assnsfliosf*friE^tj-ti(jas»iS3 yf>t^t l 

TVS, lf5RS7I2«cC0^3y7 ? >-t>-^#gi^gm^ 

«©»^3 >f y^mmmm^m^rcwmm. 
immm i o ] 3 4 ie«g£D^M^ >x > 

io m\ctsa%&i8,-t%jM*-stt££*imt*&, mm 

cw*«i i] m&mimmtDmm^yTyv-tttm 
umivmmft&x&vx, mmy^z^vtmfcom 

So 

[■#k 1 2 ] 4 ieic©»s£3 y^y^-H^m 

[fgf«cDl¥Sffl&lBBj§] 

[0 00 1] 

BSHoa-raSstRwn ic, lsi (v 

LS IWLS I^fe-g-tr) fc^-3fc¥3W*f-y7*, 

30 #fcinja?g-ei^^«:i&f^f zw&<Dmm®m*n'DL s 

[0 0 0 2]*?8i?tt, C©SBRaSH*m^» 
[0 0 0 3] 

(kjsssr) Tisfff-sLs its, SHutt^o-cpi 

&lcttLxy-fXt%iZ>X'(y?-y>fSJXtfWmtt<D 
EHfcLTlffllHtefcoTVS. 

[0004] ls io»fl5*j:»)]iBifl:-r*fc»fcttc 
© x^r -v ^ y ?v ^ X£8nw-r § c t ccotc 

¥-?y ztm<mt%:r>x%tco 

[0 0 0 5] ZVtcltXD—DlD^mts MM-LS Iffl 

(omu^-f y * tw y #>? $ yx&fttfx t s ^ tt/h 

50 LS I b : £(DsS.v5~— : y±.(DiS.Wly Yb<DT&<D 



3 

Oft <* 7 U v 7?- v £T$>Z> 0 /\y 

>*fl-LT!§£-rSPGA (PinGrid Array) frP>s £ 
Jg#-;WC<fcDHg-r3BGA (Ball Grid Array) 

'>ft < ** c t^iaLti^o 

[0006] (V r- U 7 7X) (C^ftom^ 

*TS S L S I <D7 U v 7^>y fnmvit, Jy$>7$ 

yximmmcBLitm? z <dx\ mm tr >y ^vj^ 

•y^2>VjM*<,>£, LS l%mKt&/<yir-i?\ca.im 

[000 7] ^fi, 7 U -V 7> -y 7<Dm®¥ V :HilOO 
U^Wcjg LTfc D> 4-&$f 3rf tf >y f-jbVh 
?<ftSCfc6^fiStiT^S. ftStfy?-100-5*P 
y i: v > 9 c fc ti , / * -y fr - ^fflHOEIIWte <fc tfx^-x 

jtsos tuy-r-Dt&Q, -fvyhMffimmfu-tx* 

^Lfc£{ffiftP B G A (Plastic Ball Grid Array)^ 
tiTV^Zt>\ 3Xr-7'y7'H:j8#e>nft^o 

[0008] nu ; y'(y<D'(y¥—?yx*{&<ir%Tc 

7°'; > ^"3 yfntwni/w^unyfm 
mas^-ot^vK (g«© <7-<y<Dm\zm\?%c 

[0 0 0 9] /U >Ua>fnii, ffiH88SttT©a& 

+#tcgfcf lcti> LSl-3yfvWH7Y> 

OCF> P^fV^^Xi:^) ©PjT? 
#«/h*c^e:tjW*»6n«. l s itt^ftt*-r*-j-« 

3 fc "T 3 c k: SR ft 3 . 

[0 0 10] /^^X^>"ry^i:LTj£<Ml/^nT 
l^f-y^yfnii, 1 m F t*#^&cD# 

7ci&, 7 U >y 7f- >y 7^S(c «t ^ Ti3*%M fllfcEH 
U ^y^^yx^fgjgELTfc, f'^nyf^ 

-<y#>?Zy7sti>±* < 4^TL$9 NUKftfc 

[0 0 1 1] lilfiS&RJ&ffltvf, 3>fn*L 



#^2 001-338836 
4 

«fe 3 ftfiffl»£tf ft^OT* SM^fcfc*ttS-r*«Dfc:*r 

[0012] x-r«y^>yy>rx%<ffis?-e-afci6flD/^ 

2*7* yx«»o»s*sttT>r >^ £ yx^s < ft 

[0013] lln yfvt^ l s I ©ftgnic jg/fc-f n 
{fx -f>^*>X£/jN£<-?^ KM«8Mfcfc:*ttST» 
t3„ LfrU cftteLS ISBtT'p-bXtO^H*^ 

nicffoTLs iOTfS^ift^u nxh©±3*jg 

[0 0 1 4] ^CT\ MPUl©t7$-^X/Vy^r- 
rc-tr 5 5 y ? X/^ -y ^->?{i, tt«?W^:M© 3 y if a - 

Ms y-bmm<D'm=iy^^-^<Dm^ Mpuf© 
ls i^-y^-^^± s mm, m&z., v-r-^ 

-KO<(BasSOS5HiP6 % 77Xf7^PGA (PPG 

a) ^-yy-^Tfes. zmfvybmmcL s i«» 

[0 0 15] WM s P4-211191^«ttt, -b^5-y^ 

xs^±t79x^-y tzummtt z£mnm®&* 
Bf&Ltc±.\z l s i *mmLrc¥mtfr*v>r-inc*5^ 

Ts LS I'xcD^gp^-t^S-y^XSiKt^P^Sfcti 

»^0ssrtic«^3 y?yy-*nm-&*k% c t wmmz 
nr^Zo LfrL, m&&mmm%z>ii7$.v ^xs 

5 >y ^xSfit?¥lS^ft(,>ci:^5>, n&<Dfctb<DJ\y 
[0 0 l 6] $fc, co^lcW^^nr^^n^xy 

[0 0 l 7] *B^ff^5,406,446 ^fc{i, y^yf^ 
•y X^^nfc L S I jfi^lci?^a>'r y-t^BB^Lfc 



5 

«t b 7 U «v 7> y TVoWSMffi/i^ > Kttfffift 

T?3>ry9-s-c©>r>^*>'^*MfiSfr«. Mils 

fi, [SI U < Fig. lifcH^Sn* <k3t7'Jy 7>>y 7© 

m tf 7 f - o \*7*-)\,j$wmwm- % «fc 3 t 

<y ^ fe ^ -y y - 5*©«ffi k! v =f- 1 7 >J «y 7?- -y 7© *ffi 
£-yf-fc3FlA\, 

[0 0 18] LfrU MllnyfytSiltfcgi 
^fcfc^<ofr©F«aHj£tffc;5. $-f, 

*ft*tf3*©±aifc«jss ntfo- o , ssjsa*»is« 

&£©T\ jKBttOjgTjes-f 
[0 0 19] #fc, Wla>ry*©**SttS{fLS 

(vm-g, mznrmmx/UAxayT'yy-tLX'&m 

[0020] a? sic ±MBimwff<Dim=iyT>V"e 

•y f-ej&asnswflta >r xoyy y#>? $ yx 
mmu xyy?yysyxmmmtf*z<%z 

[00 2 1] 

ata-eftff-rsMPUffloLs in^v+yyj 

[0 0 2 2] *38W©<fc*)ftft&&»Sfi, £©£•?& 

»aawk:*^T, ^s^^iigBf©$i^£'>&< 

brm«14^*#-r^ci:, &tt#JI©£iS»«*£< 
l/T*ffi©SSWS#©l^*SgU:-rscfc, fc<fctf 

2>££X&Z>o 
[0 0 2 3] 



(4) #5fl2 0 0 1 -3 3 8 8 3 6 

6 

a y ryy-ic <fc § x-r -y f- yy; y X©SKMicoi,*Ttt 

[0024] KB8HR{fcfc*fefrrsictt, yy$>?*y 

rtJBfktt, fg-ry^^yxt&stf, SBt7n-fex© 
^M^\li*ti*tf*!>gi:&3©T\ ^ttOSffltiHL 

"9-*, LS I ©flST-tifc < v JfiftLfcSRasfeT©^© 
10 T\ LS I fc^S«i:©ffltBBK-rsci:{cJiit 
fc. 

[0 0 2 5] C©&lig|5#©efttLT75X^-y^£ 

fv y bm&tvimmmiDMwz < 

ssR©®Bjtt*fii«-racfc^** 0 =t<om. 

20 C nt WXo in ytoiiii*^ 

[0 0 2 6] «BWfcj:tifcf, 75>x^>y^S&i;, d 
©Sft©^ 1 ©ffi*>e>^2 ©E$T*S® 1/TVS80S© 

(trr) i:**rr*a«awr«-3T, wis* 

1 ©ffii:^ 2 Offiio^a < t feM-ffilc. tuSBMIS 

©^*gw© 9 %<Dmm? %'p& < 1 1 H§©»iigw 

30 vm&mttfiim-ztiZa 

[0027] cvmumtte, mssmm^yfy^m 

nrcMGLxyTyy-zticftmLxBi&znx^zct 

[0 0 2 8] fcC5T> X-l'-y9 L >'yy'l'X{gM©fci6 

icfgM-r^^ttig^^yo-rv^^^vxti, ls it 

x, '&%<Dmmt<offl<Dyy#t*yx&&'pj<:%<%i 
■DX^xyv^y^yyxic§emL^\ 

[0 0 2 9] C<DTzif>, ±m(Dm&3 >f>WfSl 

•9-^LS I fc7yy^f-y^»aSftSfrii^tttS 
it, C©g^gW<7)^«gi5fef (If 7) ©If'y^Ri, 7'J 
•y7^-y7«<i^'y^i:|p)-J:-rs^ Unyfyf 

w£Lxmmm*ftixT\c£zf<t, mmvvrzM 

50 <T'^> /<'y^-S^©ffl*^v<^r— >jgj*#Cf^|fcft 



7 

[0 0 3 0] ftoT, *Sl|IJ0#J0lBttfcJ:ftfcr, ±83 

So 

coo3i] Sfc, si3>fyt©0fi#:i*faii: 

[0 0 3 2] ft?T> *5gWOgijOJBa-ptt, ±12©r? 
^*«Wr*IW(MtflHli5**0iS^iniB^*» 

[0033] c<D£o&mm#mww&zmm-rvm 

So 

[0 0 3 4] ««f«l^iE3aS«©IHIfl*»»3ii 
(i 

[0 0 3 5] *»IHfc«*«Bl3>7 s >*W*iM«W 
[0 0 3 6] *^»c«tntf$fc> *NW*f-y:A ±12 



(5) #B82 0 0 1 -3 3 8 8 3 6 

8 

[0 0 3 7] COg^iStCfe^T, g^aSfeftt, ¥3f 
ft?- -y ns«0©Sft©M-ffi^^fc»K3 yf 

•y ^leiwmfc-r*:/^*?^ ^s&t&s c 

[0 0 3 8] 

awti:, l s i -eftmzti%¥mw*v 7tcti*n& 
•tzm®. mmmw tvmimxLT, ls i tmm 

lcjt?$ Hr^OI*7y >y 7°^-y ^(Ett «n**H*/< v *r 

-#-Kfc©BGA^fcfiJJB1-«ci:fc-C#*. «T 
7f- >y TJSttfc: j: *) f^x^y ^/ W >r-vicnm-tz 

20 [ 0 0 3 9 ] m 1 lc^?£ ? fc, *%WOjSRSIS»(l0) 
tt, »</^5X?-y*«ft(l2)l«:, ^©H 1 CQffi(l2a) 

^e.sw«i©^2©ffi(i2b) *T*niiUT^^aB»o» 
[0040] f^xf-vtmMii)^ #y>r$ 

30—500 /im, 9#{C50~300 /z m@i$£-r5<Dtf«fct,\, 
30 ^«SW(l4)©«H(i^ & «--*55*>A-fr& /\ 
>^T'cfc<, J t©tftStt-»fc:25~200 (im, #lC40 
~120 /imSfifc-rSOtfJ:^. 

[0041] m^mt (io) ic^f?>mm.mt(u)(Dmm. 
t\*-y&, coytmmt^mm-r^ i s i(2o)tn 

S I fc&R?ftSStt©£l ©ffi(12a) L S I (2 

o) ttDmrnm^yxx-^ l < {±/^>r(22) tisi cie 

2b) Tti, H«a«(30)i:©fiagffl<o||«M/Ny^si?- 

tcj:f), ls i (xsxommm'^yjtx-MzQtmkm 

S(30)<DHSffl/N>^-ft-;K32) i:^ttgW(H) i:*^- 

fitstSJiji/TSgR^n*. ^<©^-&, ls i©ng 

ffly % y (22) t S^fDH^ffl/ \ y ^t*-;K32) (4 
[0 0 4 2] COi^fc-HaSfcSEWLTEII-rSfcx 

so m?$m%<D'^y?#-)\'&rcii./<Lv v&<D{a.mzt>-? 



(6) 



[0 0 4 3] #»HBK:«fcftl£> ±l3©SSRatH-(10)O» 
ft(12)OSl Offi(l2a) £H2©B(l2b) £fe 
frffi [H*WT*tt L S I taffLfc® 1 <Dffi(l2a) N IP 

-5s ftmieif] tc, »ji3y-r>-t)-(40)*^its o 

Co o 4 4] wm=iyfy^(A0)tt. £mm&frt>&z 10 
±t©«m«s(42) ® ntciiwfMi (44) *9khn.m#m 

gPM£gfr&<^«I:-5fc, Stt(12)<O^Ek:gBBf3o 

[0 0 4 5] C03>f>t^IIit5i:tt\ /M> 

O±Ttit^I©A$-VOM502 (a)~(c) 
Ic^-To - 20 

[0 0 4 6] 0^jT-(±s 3Sft^ffifc:gE-r*TS«ffi(4 
2a) It, 02(a) ic^-r <fc 5 tC, gftfcHSI'f 3&*3B 

g|3*S(42a) f±*jg7-r><0^ttg|JW(l4b) ©/IB^Rfc 
[0 0 4 7] ^-<D±lC^tffcS§-Stt«44fJ, 02 (b) Ic 

^-r«t^t, ^k:jgj«^-*©Ttta<, busts 4 f@ 
<o*»*gB#<Dia (ip-s rears HHoarasraj ) 30 
^n ; fnHsn#{4ayxy-9-(44-i, 2, 3 • • •) c* 

locates y-rV-ycDSIWfcJi 

3) /^-y-e^-TS. H^WPH:, lo©#{finy 
■ri/^SHf 3 4 MOBS^-TS^ttgWF^^^^ 
jg*fcl/>«fc?k:i§«ft;itf#ig£SftT^So £<D£vlc 

ofctfcfc, £SggcD$<&3l{o.f#e>nSo 
[0 0 4 8] Sf«ft»(44)0±fc:}gricLfc±»«S(42 
b) H\ 02(c) {C^f<fc-5fc, TSPtt^^rac, M 

®(42b) *Wt(W J: U T8CTMf(42a) 

j£?ftTtv&bMIS7^V®Wlffitt(14k) 4>JSHTg 50 



2001-338836 
10 

[0 0 4 9] Tflim&±tt«&4>ttltiR£& i^tc L 
T, TSSfMi*«*7-r>k:, ±aJ*fis*^7V K^-f 
Mcg^f S £ tt>aimT&Z>o 02(d) tt, a^gBft 
(lO)03Sf*©Sffifl| (^2<7)S<12b»©»ttgPMi;«® 

[0 0 5 0] »IayfyifOtIO#iSli« Mfc<DW 

So 

[00 5 1] *»WO»»3>r>"9-fsf*8aiea5tJH:, 



'P%i<tt>ftm (IP'S, SlOB5i:S2<DiB<0^4< k 

t-^r) 7vv7?v7mmcmmirzn$im^y 

[0 0 5 2] H^fflM>^#-;Ki > Sft^ffico^y^ 
>^y?'<-Xh%7>>/V-yQlM?Z£tlC£t)]& 

Wz.i£, *')^$k) zmmtzct&wPi-e&Zo 

[0 0 5 3] *5SiWO«K3>7*>^-f5f*»|«W*ffl 

y??*y7>mft$>>bz<T'$z, cns^isi^t 
*«wojs«iwtt> i&jy¥?$yx<DJW/t 
7>xyTy9-tLT®mzi£%zttfv2, x^^fy 

[00 5 4] L S I »/«ftLT*&¥9ft 
So Sfc, ^7X^-y^S{*tiJSS©^1t^}#o<D 



11 

[0055] MbYTv fw&tmznzrtv >r-vm 

TW^-y^- ^§5BiL<fe9i:-rs^, il#©:/p 

-rS&BSPa&S©"^ L S I £J£^3£fr&t>;*:#<& 
So ^T, 3>r>1f*|*g»<fcLfc#&fctt, LS I 

r>"9-{i. ^>^£yxtf**<&3©-e^g&T*{4 

m 3 tc 46, if itft/IMc it 3 H£OMW?ttft:S 

[0 0 5 6] *&l»©^aMtf fcKttfcllStn >f>^ 
T'fct gfgg|5fcf©*tSfciL S I kMU^tS-pJ: 

k co»iH3y-r>^#*sa!aBiftt % £&©&s3» 

muwmicwOMfrm? c ttfT^Zo *©#g-c 
*>, (s^£©s«£3yx>^£LT?gffl-e*3© 

#i:LTiBi-f£cf:{cJ:t), ^^-^©tatlg* 

»0§JU^i»§*f^*aRi:*-#\ LS ic/w 
[0 0 5 7] *«lWOffittaWO«»3>-r>-9-%, 0 

i fc*L.^©k»ia»fc, y^xf^sfto, lsi# 

3lg£ft3{ll£«£*Nll©® (HP*. HSS*glcg^£ 
n««I©ai$fc(4a2©Sl2b)^k: (fip-S, 7-7 7^ 

xf-y ^s»c©iK$nsfca6^ l s i icmmtsct 

[0 0 5 8] C©^^ *%MOfl3>fyt#t 
L S I IcrtSffcL&^fc&'K L S I ©^-y^-v^S 



0 0 1-338836 

12 

[0059] *ms}<Dmffimt-c*it, m i t^-r <t5 

ft, Sft(l2)©LS I ns«Ofrffi«tt»«:, R 

«f*»(44)i:±T«ffi(42)^6!S:a«lfi3Vr> : 9-*aa 
ttScfcjbWSL-K 

[0060] mi icTKLtc&mmi-eit. m 

mm^y#$-MZ2) LS I©7'J-y/f7 Taise 
ffl©/N^#-;K22)i|Bii;if>y^ N lot, 

[006 1] *58W©»«aB*©S!|fl!)«JSl?tt, 03 *5 
<fc t>*0 4 (d) \C&T i 5 fC, gi^g|J*f© L S I 
^-/K22)OBfflU4H 1 fcWDT?***^ &£cg|5fcf© 
SSMTtt, P^r^2M-fO©ffl©|5l«fi[©««BI5W 

H*«i!Wii:sgR-rsssijeffl«a(46)ft^««n*. * 

[0 0 6 2] c©J:3&«ii©S«Slt»©»&, Sffififl 

/Ny^-;l/©gBSM*H4(d) t^fo &&K/8Wi(4 
6)14, BHSL/fcra-JBtt (Wi^^SSfctt^VF^ 

2 ft©** 3 lefts. 

[0063] oso, g^gw*Ha-rs««gm (tr 
\cmh^t>\ *<Dmfowm\mm<tiTzmgim^y?i£ 

7°m^>^-;l/©^t/^ >y ^JgltT, ®«BIBiH*^ 
Ittft L S I *^v-5r-S^{W*C 
t), /Vy^-^©SJi3Xh^fSiiS-r5o c©J;3lc« 
SfJ©^y^-;I/©e-y^A^< LTfc, fl3> 

[0 0 6 4] C©«jBW3SfcfctfS«iS/\y*f!!?-rt/© 
ffiBii, 04(d) ic^-ri-^t, jffittffl««©if>*fc-r 

Wt»J|S?nSt.©T«ft«r^ 04(a) ~(c) {4, 02 

(a) ~(c) \cmuT$>K). cnic-D^TCQmwi&wm-r 

So 

[0065] %tz. 0/T^ijT-t*, *5£w<omwL%m<Dm 
mm<Dnm^y?$.->im¥ttic $ t>* < t fc 

BB?"Jtc«fcoT{4> 3m±©|SJSfii©^«giJ#[I|±^a 



(8) 



13 



[0 0 6 6] *^<D^gmtD«?.{cSiJ(D^)i-e(is 
79X^y*Sft<9'>&< irtfr®, »SL<ttLS I 

<, 0ij*f£, 09(5) ic*?£oic, wthttmim-rm 

[0 0 6 7] H3>fn<D§l (C) 9 lc 

3t£tt3 : 10 

C = £o x £r x S/d 
£ o : M&^xomW.^ 

er : mnfocDitmmm 

S : ayxyy-WWIiffia 
d : 8§Sft©J?& 

*4<o at) mmmtmmfomvMmicvcML, mmwrn 
[0068] mm=i y^©iiftiwaTfes 

$fc«©ISm/I©/¥*d£/jN2< L£W-ft&S&<& 

mmtnx^^t, *m%®mzmu?zTctt)<Dmm 30 

[0 0 6 9] LfrU M*ft«^IHI(5^^JI-r»Tffi^ 
®«£j£<f 3 ^ntciDs $$IUf>-f^ 

fg^*^#^(Ta 2 0s ft if) frzmmfcmzBi&Ltzm 

3\ £ DV* fc fi 'J - ^ MffiZiS. < Wx. 3 C t tfT * 

[00 70] coimmfcmvffiwtDBa&Vite, nv>%> 
K&tctb. 3yf>*<Diitt«Tt^„ ttc, mm 
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[0 0 7 1] Mmftmtf-m&B&vwammBVi*^ 
zrc&T^mmicjLyry^ is-ifjnxmzMLT, 

V'^--y?ic£0&j$.tfttf£\,\ doms. -m 

[0 0 7 2] 7^X^>y^gft(DSEtia&£tt-^L;t 
[0 0 7 3] 

mmmi (.mmmD^monm^y^yv-u^mm 

[0 0 7 4] (1) $-r\ ^#fi«i:^7*ffl«Si:LT 

mm-t2,%~xy]fc<D±ic, &yt&<D#v j s. f^is^ 

*xe>3-^-^ffit,>T/i^80/im{cM^U 

7 7^afi§I^T, t:7raggSi^200 /imtftSPBllS 

[0 0 7 5] ^U^= KSf*<D^{^ M^T(ift<, 

*.mt t l < «® it l tc # y -r 5 k o k ^ ^ 7 ^ ;b a ^ 

tt, U— »f-Sfc{i««W4/^>^!tj:S^J6ttk: «fc 
t>TfT9Ci:^T^5. Sfe, IW*tto*y-r3F*.. 

*»5ff«-r* c £ t B^ttir^itet^nrc 

[0 0 7 6] (2) *-*V«*mffi:LT«Si« 
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[0077] (3) tr 7 tmAz ntc # y -f 5 pm&vm 

[0 0 7 8] (4) CCa©l«*7th , Jyy77^S 

tci^/^-^y^Lfco HPS, *r»»Bi©±fc F^ 

U «»teK5W7^A*ilJSLT\ 02(a) fc^-f 
[0 0 7 9] (5) *lc, ^>^;KTa)^S*^-y>y h 

£Lfcg^£7;i/:fy©?g^#xicj;3£^14x^y* 

LT300 iCWTt-r«ci:*^|*L^ 0 g?{fc*y£;l/© 
HJP«;50 run , K«2ptt25T3&ofc. 
[0 0 8 0] [Btfi©?3r4T% ?-y-y Hc^XTiX 
(Nb) $fc{±^7^?MHf)£ffi^T£jSffX^ 

[0 0 8 1] c fcl\ y>y*tt, U 

— >f-77U->'3 MOCVDSfCi 

(6) ccDmn^m^ythvv^y^mcx^^^- 

-ytfhtco £-fg§*tt®©±U:Fv-i'74';W> 
~7X h / ^ - y £ L 7 •> Igfc «fc § g^x y f- 

;i/©*gai5a*i$su 02(b) icjjVTcfc *>imww 
- y*n-ommfcmzBi$. l tc . 

[0 0 8 2] ±EOlS(5) *5<fctf(6) tt, U7 

r-*7j£lc<fc?>5IB6LTfc,fc^. *■©*&£«, Ig 

(5) t(6) ««aj»«fcis»K-rs. mmwrnoim 

Sufc, ±!B(6) fc^fct SlcLTU^Xh/^— y£ 
JfMT 3„ (5) ©8§m#:ji©/£§I£, 100 °CM 

mfcmmmcmzzn, mm.wmtv^-y{tzn 

T£l/^ h/^-ytf6q£-t32P#©*m 
£ ft 3 C h Tv < $r - - > c % . ft^{c 300 

[0 0 8 3] (7) »«3yf*>-9-©±S«S* 



C9) #^82 00 1 -3 3 8 8 3 6 
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(8) c(D±^wm<ommm\c-D^rit, (4) tiwc 

7* h y y^7^ tx>y ?-vyfcT»SBt©*g»# 
*i$su 02(c) t^-r«t-5&mi!^^->^-3± 

[0084] c •? lt> y^xrvtm 

«©±fciB6Sftfc. 
10 [0 0 8 5] #HS£#IJT?{±, C©jKHaWJ©pnSfc, & 

^©fc46lt, #©(9) feitfOOOie^^Gfcffo 

/Co 

(9) £1\ att^OSWayx^^JgjEKLfcfll©* 
Etc, B^tt©M5f*V;l/^-U^XhT*^S^tt^ 

y -r 5 vrnmrnzx 7 y - yawc <fc o u 7 * h 
20 do) ^{c, y;i/^-^>*xh*^s^nrass*^ai 

LT^^gp^tc, 7 y >> 7^-y 7°mm<D'\y#X-)ls 

[0086] »aajtf**-#>}i&^»c«fc»}7K 

\c>sy#X-)\s-%Bf8.hTco £<Ds\y#X—j]/(0&i&& 
t,, y;l/^-U^XhK{4BSiSfiiJBHi:tT*fli*-e:« 

immf$<D^y?x-?i*ffiz.tcmm=iyTyvit%m 
mmitmztirco 

[008 7] W±©<tatLT. L S I J:»>t>-ffrfc* 
40 t«»)KLfc. 

[0088] iinvfn^iL 

Xh? EPBiJ L 7 y 77 1 -y 7g ^ffl 7^X^-y7PG 
A (DM^R'tv K©±fC, 7 'J -y 7^ -y 
^ffl^TM^fctL, 7^-y^X^ffll/^TiSWtLfc 

a» y7D-jtF*aj@5-&sc^T> ^/? 7 t-7 

50 [0 o 8 9] &Wmt<r>±.m<0;\y 



(10) 
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[0 0 9 0] c^g^ici^T^ -o^*yx$j 

fcM^, ^»ioonF, Jy#>7*iy7s \pE<DayTyv 
tfBl$.T°Z, 1 GHz *M*.% U'OMD&ffimmtlc+ft 

icttfcaiM%{&'{y#?$yxi:\ &®m<D3yTyy- 

coo9i] (.mmrn z )*mmm&, m 3 suzsm 4 
(d) ictkt&oic, mmmiois i tmmznzwv 
KmicmmzyTyvftmif, EMm^m^Tit, mm 
a m-mft) ommmM* z mf-D^mmmm^m^. 
mc&MLx, mmM<Dmtmtn%im^y'?x-m 

3o 

[o o 9 2] meic, *%i©gS3yfvWfgl 

zmzt&mbTL s i ^/-w^-^cxu 7^7^ 

vfy^il, l 3 imm^ yTyWfH^y?? $ 
y^TTsfo Li, L 2 fi, LSI -Ha yxy+MS 
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[0 0 9 3] L4, l 5immzy7 : yi)--/iy'r-is 
[0 0 9 4] L6, L 7{i/Wy-:^M>'2*^>X 

c tzmLx^Zo *mmm mmmz) t*«. ®3 4s 
io m*¥mcim-$#, *wvi-*zfe\zfcmcTcV), 

L4 £ L5fctt*V mmm l l?ftS!Lfc, @ 1 ;fc<fctf 2 
(d) Ic^-f «®*®<Og2« OTP* 1 ) letter 

zfeicm±?z 0 

[0 0 9 5] »imi&&#100 MHz m&<Dl S I 
y a > tc J; o T X -y y 4 Xtf H omsmit? 3 

fr*m&Ltz 0 ccm x-cy^-y^y^xiatmT 

l s ifflfrZ&tcmm^JytDiiiti-iyv—sryx 
ZMtirLtco v^y 7 y^xiam* 

(Df&ftft&TS^iDmmX'ht) > c^jts-xJoTioo mh 

[00 9 6] 



1 3 tC^-T^y^— ;l/22<D * 



1] 

1 

2 



UL 
lOpH 
lOpH 



L2 
lOpH 
lOpH 



L3 

5pH 

5pH 



L4 
lOpH 
20pH 



L5 

lOpH 
20pH 



u<D'>5ib->3 y<Dm^^m7\C7Tsto 0f> 30 

x EnA^fiE^j i , vm\ mmrn z co-c y \z-#yx* 

[0 0 9 7] ££>0fre>#fr3<fc-5{C, 100 MHz jfi^T' 
-Yytr-^X^ffiMLTt/^o cntilOO MHz JfifgcD 

x^y^y^v-i'XtfWfs.fc?^ gMt^y:? 

|g^VBl(DIISSFIJ2©ft^i, 100 MHz J^TT-fifr-ffr 
&gtf£3&<D<7X 100 MHz tLLT'JiSt^fc-ifcl.T^ 

-So -r&fr-^ioo mhz tUiox-r-y^v^/YX^i^ 
mm-T$>%£bz*LT$sr), ^irtwmn^jy 40 
t fcis & fciwi©jg<D y ^ xi&£$Jiitf & « t <d 1 9 * 

^p^l^Tk, x-r •y?y?;'<X(D®ii%}$k'\<Dmw 
[0098] ^mm&<DPB^i£g«*«£<r£c^i 

ftLl^ fcfctrfc 1/2*^ l/5gfi^S^T'fe5 
■5o M?J&tf'>&<&3c:£fc: 

£oTge$ggwt*-f3fc#K i«M&y-rxT^5x 

ofre>x°&2> 0 -15, axbPvyvm&frtblt, ±^ 50 



L6 

50pH 
50pH 



L7 
50pH 
50 P H 



C 
1/iF 
1/xF 



Lfctdtc, m#.ls^)l (100 5^ay^7f) T'{±, 

[009 9] &L±frZfrfr5 i a 1C *H»J©gMSP 
^6S^Jl(7)^0|5«i:SIH65lc|5l-<D^^O 

[0100] (HSEM3)*MT«s Sl^yfy^i 

mm? yTyvmmm&ttcDWi&zmmzo 
[0101] mmm 1 ©i@(4) ST-tinsg^j 1 tmm 

[lS(4)]*ff-3fc. 
[0 10 2] #IC, 0 8 t^rHtP, C©TgPCu« 
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mmmm^rc-? v >j >y Fy h^^-y^mmt 

[0 8 (1)] , C CD Uv^T. h 7* ;W»*ffll^TCuW*& F 

t>, $J1 /im/P©^©gffi;£:JS{£0.5 /tmOSS^tj-x 
y^yfLfc [H8(2)] 0 ^©t£, U^h*»*-r« 

# i /t mHWPK«tMA/-e=a:ssffiiHiojye*a&^-3 
feo cu*&«\ coiaaiJ*iisKai-ptt, jgjg 

C3Ci^»??iSSna»rB5?Btt**LTV^ [08(3)]. 
coCfldMraifc: <fc t> „ Cutt1S©Sffi«{i50%tiL{j:*^ 

tCo 

[0 10 3] *»c % 1 ©I8(5)(EJSttXrt'y* 

u >ytwt{«iii©j«io 43±ffxa(6)(««{*c»it 

©/S*--;yy) IcfifoT, TSI5Cu«i©±l;:${t*> 
*>Mp&fc*Wtftti*7&Rl/ [08(4)], 

(8)(cuswi©/<^--vio ttse-3T±aicu«i%}gia 

[08(5)], «*fl«:W3-fcJP**J$-5, 

^fl (C) ©BS^frSfrfraj^k:, 9m#M<Dtm 

yfy j &\c]t^mmmo%m±ir^ 0 

[0104] csLTmmftMtittmwaomwcmm 

Hfi£0"J l ©i*§(9) fe±tf(io)fcftoT\ hs 
ttA>^i/i;x h/I©Jg/jJc, *-#>«©!** fe«fctf«r 
m<o> n > #X-)i<D&fS.%ff\, \ >\y Mt £ ©# 

[oios] c©»«ttsa**^HQ«©»ns^**r 

^2>7»£Lfc. *©15*, ffi©&$iSSItflci 

"fyy-tfi&isx**, -ffticmy-¥tzyxTm&m<D 
W&iyTyyrtiz-otzo 

[0 10 6] nmm 1 ©b«#bjwbr©»w 
T°&K>s mm=iyT>y<Dffin#m\cwaztt$-Lxz 

<vmmz&X?%C tick K>, SfitffRHWfcGLkf* 

[0107] (nss0!i4)iyg0ij3 tmmicbx, mm? 
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=f-yyit, nmmz^Y^^^j^yif^, x.>y?y 

£fc«fcO, ^S&flij3©<fc9&$@gHiS ft©& 

[0108] cow^oiae (.T%mm<DwthiK\xfr 

ICfc^T, ^fflf«^1S^>*Xh7-r^At{±, 08 
\C^Lfc<Dt±< mm^s 1 /i mM<D-? h I) -y ^Xtf F 
[09(1)]„ C(7)b^Xh7Y 
^A*ffilLT, HfcJ:SfiSxy^->y*ff3fc [0 
9(2)]„ SSx-yf-y^ti, x-y^>y?g{iU^X h 

7Y;l/AOTfflJfct@0iitrfe» % U5?*h*B*Sl,fc 
CuWitefct l^* YOim F -y h fcfcfcSBMNctt, 
<fc 0 *#ftS*J^oat^-;l/tt©|HiaJ««'p#fe3y-3 fc 
[09(3)]. CCiaflOiUOSfcHcftOfcSggSlc&o 

fc [09 (4)] „ *©ISS, «B«Wf^MP»fcft0, Cu^ 

OinXJcJ:a±BKuWiOS®Ma3096itbfc«:ofe. 
[0 10 9] 08(4) fe«fctf(5) fcElfllte* H 

IftlOM [H9(5)]k±aJCu«ffi©}gjsK [09(6)] 

&nm=iy7 : y-y-tfBf$.-£tirco coimm^yfyw 
8\c^LtzmB\sa<DmmjB^(Dm^<Dmmmi}Qm (50 

[0 1 10] (^S£01j5)*eBJT'{i, HafiW3fe«fctf4© 
SfiT'S^75X^>y^Stt J ^ 5 KSft) IciHIfl^ 

[01 1 1] c©gM*m, s^fcsft^sjciaa* 
®5ic7jktx®mci8^T, xs(o ©^u-r^ FSft 

5MAf^ Sfc(i^tc«J;-pT{iMa^©^i:|pI^ 

is(2) ~(io)tc^^T, tspiml if me, ±gp« 
> \y?x-)\, t mm? >r y^-n^commmtmm * 



(12) 
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BttziiTzctic&z, cvftmc-o^T, 0io## 
[0112] mzif, #y^$ vfrz&zmfczfmm 

-C7<{ ;l/AtLTfflSL[ 010(1)], COjKU-<5KS 
3 [01O(2)L #fc, HlOfcttH^Lfc^tfrj&am© 

tz>« *©st TSP«a©«Kfc/^--y^ [010 

(3)], IWitti©iailty<*--yy [010(4)], 
tf±g|«<l©/jScJl t/<*--y? [0io(5)] * Jifcff 
</\ S»±fc»JBl3 >-r yv-%f&i&,?& 0 0iOT*ii, « 

[oi 13] •77xrv?mftmw\®watttt&<o 

TjfcA : HUM:, ^X^v *£fl;*ffifc}8B»rffi©|HI 20 

[0 114] $f\ S»±{cB3»Lfc7* hlx^"Xh7 
^^Atc^^-^^-rs [0ii(i)] o ccD;^-y 
08T-*Lfcfc©£ftfi!©, 0!*tf 1 /im£)©IE?j 

»J«UTfr&, £f*fcEBLTfe«fc</\, 3Wc, C©U->* 

^J*-TS [01l(2)] o C<DK7YX7fy^ 30 

s»jp*o*92~7»js*ojgsoiaaiJ*»ia 
watiw&mcfmstii [Hugh. 

[0 1 15] BUlfc^-r^rSTtt, 7*h^7h4ffl 
i:rai»©7* hyy^7-rISk:«fc»}S»SSfc:iafl 

[0 1 16] 72^BJ_012fC Hllt^-T^da^ffiT 
[0 117] 012(a) tc^rf J: ? lc, JSg©#T®£«£ 

a) «^*sm»icft«»-r*. wcfct), ApJift* nfc so 
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[0 118] ^X^*y^»ft(DaB50IHiaJ^tt*sm 

$3\ctm?zj5&<DMt LTtt, 012(b) ic^-r*^ 

fc, ^Sb-if*&ffi^S7j8;, 012(c) ^-T«fc9 
lc , fifths: ft D> - >TBB5IJ L fcito 

[0 119] 012(b) fc^rf b-^-jjnitfSii, 

t> Mm t* z , * fcffiffii& u ->'x h ©gas t aopg 

[0 12 0] ££C_L013{C, Mfci5/7^f7^ 
[0121] 

»©*frS*HlEU -ttM**ft6*\ fro, S«© 
->*x«y h?3S*ffl^Tfeav>o c©*K©ttfJB*3»K{fc 
fWT*&3tf, IE£ifct*©^£#?>YcS®[Hldltf»*:S 

[0 12 2] Hffiffl3~5lc^LfcIInyf> 
tfcg^fflttffi^m^L, »ffi®l©^y^>t"-;l/^$ 
[0 12 3] ($mffl6)*MT~l*. IWtLTf 

©IS(5) oilfticaii, l-XT©J;9tc^eSL 

/Co 

[0 12 4] mW#M<Dl$.mit. f-*yWV)VL>*2 
-?v V t Ltzmm£7}lJy<D'm%rtX%m^TcMW) 

^lt3oo TcwTfc-rscfcwasu^. ^<v*y> 

^"©^ff{i, Mx.ffs RF^7-1000W, 7?lJy • 
jtMlOO seem, i^**Xj^M30 seem T'$5 C 
[0 12 5] JBJSK«tlfcf-^>g|/^y«>ix»it©R«4S 
&1000, ^JltilOO mT'&itco ^>f>tgM^ 



(13) 
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m i ] nm&&t l s i ©fflfc»xsftfc#56w<z>» 
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[0126] ra«©#ttT?, Hc^*>i?x h mm^tmrnc^-rm^mx^o 

uvnu Sfttt^yi/^J^iffvftxho [02] 02(a) ~(c) tt, m tcaH/fcSMEftttlcffl 

AowtfMr *fe(4^>»-'^y«>Afc^v«^h ff±aiw^*ft^ft©><$r--v*flgij%u 02(d) a 

[0127] (gffifflij) ©SftSiB©tt/<*- VfcjRT. 

rasw©&*] *»w©ssrsp«*, l s i t7v [03] mmmfot 1 s 1 owkmk&tut* 0 1 

7n&mo7*7x?'y *m&t<Dw\cm alt l s s'j<osit©*^w©g^gw*iiS65»c^-rgi^0T-s 

I ^SStglS-rS 1 GHz *Mx.2> L S I (OlStMfA 10 

»fl:fc+##^ffifcffi>l'>***>*T*aM©:3>' [04] 04(a) ~(c) It, H3fc:*L;fcS«!aS8fc:ffl 

^>y/-<x^ffliK-r5ci:^T*#, c<oy^xfc<fc5 tfiSfwo^n^nc^-vsw^u 04(d) a 

[0 12 8] *39«fcJ:ntf, {g-TV^^XTiSiS (ffifflRD ©Sft£iB©*ffi/<* 
103 >x L S I trtJIffc^t* fclf AT*SO [0 5] *»W©fia5BW©«B!D?ife*M^-r*ISH 

X\ LS I©HJ6lg©3S*RqgT*!K fiaXhT T*&?K lS«Oinl««*«SWfe:^f . 

ls io^>r-yf-vyy-i'x*fflass«sci:««-p# [06] *^©&*^|5#£^\ lsi^^ 

[0129] sft, z.<DW^m<Dmw.is i mm.wsL<om 20 ©«s«kmht?**. 
Ktwu^^v wRh(ommm.<o& [07] ^n^n0 1 »j:tfH3te*Lfc«a*»o* 

89P#©»Afc«fc D L S 1 &SWfl®g|ll!lcftffitf-?# »4:©B8«*^5 a > a VLfcHWrJe****-^? 
y^fifc^U-yT'^-yT'SSHrrSi:* yya-Bflcg [08] WMaVT^WSWftW^IHiaBfiKg*?*^ 

[0 l 3 0] £5>U:, Il3yf>^Oit#I*M« [09] «W3>7 f >*©SMIftJi^|!ai£!iBfflffl^K**S 

wc»«snTi>*©-e, /s»Rj©«©»ejsa j f>!&s o«a©*«w©^fiaj«©sij©BBgss*«(^rsi 
tf©«usasw«>u fflt©wn*i»±-e*sci:^6, 30 sb-css. 

a>T>it©M«tt^«*s. sfc, sfflta^ry** [01 o] mmzyTywwmwmijwamm&R* 

m#<Dnmmmircmc&i$ l irz t , mmftmfr s a n j*o«fi©*aw©8MBa5«©« 6 fcgfjogBt^s^fiaj 

« t 5S4tTfe^Xf-y^lS*'P!»iRSnS©T, ^f-5Iig07?fc« o 

ic&z tmft*& <-£t ftx* * 3 o [011] *^©g^gi5#©isfl^ffi'\©paaf\r^ 

[0 13 1] *%W©SMgP#©S'J©«Jifcfe(/>T^ 9 ffi*W^r*XSHT*S. 

§|3 >f >"9-£gft#ffik:j&j!c L, gft©«ffi»;: 2 « [012] *%ig©&MR^©£ft&ffik:iEg^©ig 

±©K:7*oa<*»«ffl«i*miaLTx mmtz^y a*w#*sstt© 1 ^^tkmh-p**. 

PX-frZZZK fc> ±E©«nfc«ll3>r>"9-©« [0 1 3] *»W©a«8W©3S»«iSk:iE?KJl!PK©ia 
t*t5. 40 [ft*§©ffiipi] 

[0 13 2] »»3>7*>-9-©Blflfl:»tI!3ia»f 10 : g^g[5«, 127vX^y *gft, 14 : 2 

ffl^K*##-r«i:, ^©ffi»tfif*L, JSSMflrTS 0: LS I, 30: mmmw.. 22, 32 : igffiAy^t;- 

Ct#T*3©T\ ifrgag*;*^ 'J-7«^*VJn ;k 40 : iWlai'f^, 42 : 42a :TSMMS* 

*t^3yf^©HfHWS©aR««fiWfca*. 42b : ±gI5*a 44 : BI«»Ss 46 : »®M©S^cffl« 

[0®©fg«l»ilf] |S 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A plastic base. 

Two or more conductive members penetrated from the 1st field of this base to the 2nd field. 
Are the above the connecting member with a thin film capacitor which it had, and on at 
least the 1st field of said base, and one side of the 2nd field, it adjoins of said two or more 
conductive members - it was electrically connected between conductive members of a lot 
at least. A thin film capacitor which does not cover these conductive members is formed, 
and a dielectric layer which constitutes said thin film capacitor is separated for every unit 
capacitor formed between conductive members of an adjoining lot. 

[Claim 2]A plastic base. 

Two or more conductive members penetrated from the 1st field of this base to the 2nd field. 
Are the above the connecting member with a thin film capacitor which it had, and on the 1st 
field of said base, and one side of the 2nd field, it adjoins of said two or more conductive 
members - it was electrically connected between conductive members of a lot at least. An 
electrode for connection which electrically connects between conductive members of two or 
more adjoining same electric potential is formed in a near field in which a thin film capacitor 
which does not cover these conductive members is formed in, and a thin film capacitor is 
not formed. 

[Claim 3]A plastic base. 

Two or more conductive members penetrated from the 1st field of this base to the 2nd field. 
Are the above the connecting member with a thin film capacitor which it had, and on at 
least the 1st field of said base, and one side of the 2nd field. A thin film capacitor which 
does not cover these electrically connected conductive members that are adjoined of said 
two or more conductive members is formed between conductive members of a lot at least, 
and it has the sectional shape in which a dielectric layer which constitutes this thin film 
capacitor repeats unevenness. 
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[Claim 4]The connecting member with a thin film capacitor according to claim 3 in which a 
dielectric layer which constitutes said thin film capacitor had almost uniform thickness, and 
the sectional shape has repeated unevenness of sine wave shape. 

[Claim 5]The connecting member with a thin film capacitor according to any one of claims 2 
to 4 separated for every unit capacitor formed between conductive members of a lot which 
a dielectric layer which constitutes said thin film capacitor adjoins. 

[Claim 6]The connecting member with a thin film capacitor according to any one of claims 1 
to 5, wherein a real wearing solder ball electrically connected with said conductive member 
is formed in at least the 1st field of said base, and one side of the 2nd field. 
[Claim 7]Connection structure using a connecting member with a thin film capacitor, 
wherein a semiconductor chip, the connecting member with a thin film capacitor according 
to any one of claims 1 to 6, and a mounting board are electrically connected to this order 
via solder. 

[Claim 8]Connection structure using the connecting member with a thin film capacitor 
according to claim 7 to which said connecting member has said thin film capacitor only on 
base one side of a side connected to said semiconductor chip. 
[Claim 9]Connection structure using the connecting member with a thin film capacitor 
according to claim 7 or 8 in which said mounting board is a plastic plate which makes a 
plastic an insulating material. 

[Claim 10]A manufacturing method of a connecting member with a thin film capacitor which 

is a manufacturing method of the connecting member with a thin film capacitor according to 

claim 3 or 4, and is characterized by including a process of forming unevenness in the 

surface of a lower electrode which constitutes said plastic base or said thin film capacitor. 

[Claim 1 1]A manufacturing method of the connecting member with a thin film capacitor 

according to claim 4 characterized by comprising the following. 

A process of forming rectangle unevenness in the surface of said plastic base. 

A process of heating a crevice of this base surface locally and making an angle of rectangle 

unevenness round. 

[Claim 12JA manufacturing method of a connecting member with a thin film capacitor which 
is a manufacturing method of the connecting member with a thin film capacitor according to 
claim 4, and is characterized by including a process of forming unevenness in a base 
surface by making it heat-hardening after spraying thermosetting resin on the surface of 
said plastic base and making it distributed over island shape. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention semiconductor chips, such as IC and LSI (VLSI, ULSI, 
etc. are included), About the connecting member which can be used for mounting in a 
semiconductor package, a mother board (these are called a mounting board), etc., 
Switching noise which happens to LSI with two or more logic circuits which operate 
simultaneously especially by high frequency easily (simultaneous change noise) It is related 
with the connecting member provided with the bypass capacitor which can be reduced. 
[0002]This invention relates also to the manufacturing method of the connection structure 
which used this connecting member, and this connection structure again. 
[0003] 

[Description of the Prior Art]ln LSI which operates at high speeds (high frequency) including 
MPU of a computer. Since the number of the logic circuits which change simultaneously 
with improvement in the speed is increasing, the switching noise from which switching of 
one logic circuit which operates simultaneously serves as a noise to other logic circuits has 
been a problem as a cause of malfunction. 

[0004]ln order to accelerate operation of LSI more, it is required to control this switching 
noise, and it has been necessary as a measure for it to make that impedance low about the 
power supply including a terminal area. 

[0005]One technique for that is changing a mounting method so that the inductance 
component to the power source line between power supply-LSI may become as small as 
possible. It is specifically changing the flow between LSI and the electrode pad on the 
package into the flip chip bonding connected with the ball of detailed solder from wire 
bonding connected with metal wires, such as conventional gold or aluminum. There is a 
motion changed into BGA (Ball Grid Array) mounted with a metal ball from PGA (PinGrid 
Array) similarly mounted via a pin about connection between a package and a mother 
board. It has intention of both change of these connecting means shortening the length of a 
connecting member, and lessening an inductance component. 
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[0006]The shape of a lattice (matrix) In the flip chip mounting of LSI which can form many 
electrodes, since inductance is in inverse proportion to the number of electrodes, the whole 
inductance becomes small, so that an electrode pitch is small. However, when an electrode 
pitch is small, fine wiring will be required of the package which carries LSI. 
[0007]The electrode pitch of the present and a flip chip is 100. The micron level is reached 
and it is expected that a pitch will become increasingly small from now on. Electrode pitch 
100 In the wiring width and the space by the side of a package, a micron will be 50 microns 
at a time, The multilayer package of the alumina ceramic currently used from cheap PBGA 
(Plastic Ball Grid Array) which uses a printed-circuit-board-production process, or the 
former cannot be used. A cost hike is not avoided although the package which used the 
build up board in which fine wiring formation is possible in recent years is developed 
instead. 

[0008]Another technique for making impedance of a power source line low is inserting the 
bypass capacitor which functions as a virtual power supply and which is called a decoupling 
capacitor between a power source line and a grand (grounding) line. 
[0009]ln order to enlarge the effect in a low frequency area, the thing of a bypass capacitor 
of high capacity is desirable, but in order to fully achieve the purpose of switching noise 
reduction at a high speed (high frequency region), The inductance of the power source line 
between LSI-capacitors, and inductance which this capacitor itself has (henceforth internal 
inductance) It is called for that both are small. Since it continues to high-frequency-ize LSI 
increasingly, inductance of a bypass capacitor including a terminal area is made small, and 
it becomes very important to enable it to correspond to high frequency. 
[0010]The chip capacitor widely used as a bypass capacitor is internal inductance although 
what has as large capacity as 1 micro F is developed. 500pH and a large thing are necks. 
In the portion which connects a chip capacitor even if wiring is arranged in parallel and it 
reduces inductance by flip chip mounting, since external terminals are also two terminals. It 
is difficult to bundle wiring, and for there to be a problem that inductance will become large 
in this portion, and to deal with high frequency. 

[001 1]lt seems that it is advantageous to corresponding to high-frequency-ization on the 
other hand since there will be no such problem if a capacitor is formed in the inside of LSI 
or a mother board in one not using item parts. 

[0012]lf this is formed in the inside of the mother board of a computer, using a thin film 
capacitor as a bypass capacitor for reducing a switching noise, Since a mass capacitor can 
be inserted, although an effect is demonstrated in a low frequency area, since a capacitor 
becomes high in response to the influence of an intermediate pin or the inductance 
component of wiring in inductance, it cannot respond to high-frequency-ization. 
[0013]lf a thin film capacitor is formed in the inside of LSI, inductance can be made small 
and it can respond to high-frequency-ization. However, this needs change of an LSI 
manufacturing process and is accompanied by the fall of the yield. Since it is necessary to 
enlarge area of a capacitor for enlarging capacity, the size of LSI increases in connection 
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with it, and the rise of cost is caused. 

[0014]Then, the art which unifies and builds in a capacitor near the LSI inside the ceramics 
package for MPU was developed in recent years. The ceramics package which inner-layer- 
ized this capacitor is used abundantly for MPU of a comparatively large-sized computer. 
However, in the case of small computers, such as a compact type and a note type, the 
mainstream of the LSI package for MPU is a plastic pin grid array (PPGA) package from 
factors, such as structure of a price, exchange, and a mother board. In the plastic package 
which carries LSI in a multilayer printed board, most art which inner-layer-izes a capacitor is 
not developed. 

[0015]ln the semiconductor package which formed the multilayered film circuit which makes 
a plastic an insulating layer on the ceramics board, and also carries LSI in JP.4-21 1 191, A, 
Making a thin film capacitor build in between the terminal area to LSI and a ceramics board 
or in a thin film circuit is proposed. However, the thing for which the ceramics board which 
differs in a coefficient of thermal expansion, and the plastic plate are combined, Since there 
is no elasticity in a ceramics board, the stress which originates in thermal expansion 
coefficient difference at the time of a solder reflow for mounting, and is generated in a 
terminal area is not fully absorbed, but there is a possibility that the reliability of a terminal 
area may fall. 

[0016]The structure of the capacitor currently indicated by this gazette forms a dielectric 
layer all over a substrate or a base. Since a coefficient of thermal expansion differs among 
a substrate or a base, a conductor metal, and a dielectric layer mutually, If a dielectric layer 
is formed in the whole surface, the heat stress which a dielectric layer receives into an 
implementation process will become large, a crack will go into a dielectric layer, there will 
be a danger that the depressor effect of the switching noise by a capacitor will be lost, and 
we will be anxious about the fall of reliability also at this point. 

[0017]The structure which has arranged the thin film capacitor near the LSI by which flip 
chip mounting was carried out is indicated by U.S. Pat. No. 5,406,446. Many power 
electrodes / ground electrodes of the flip chip are arranged in the shape of a lattice, and the 
inductance to a capacitor decreases by forming wiring in parallel as shown in Fig.1 of the 
patent, substrate with which the thin film capacitor is formed, (the following, connecting 
member) **** - it is formed so that the same beer hall as the electrode pitch of a flip chip 
may penetrate a substrate, as similarly illustrated in Fig.1 1. 

The electrode pitch of a package of the electrode pitch arranged on the undersurface of this 
connecting member is also equal to the electrode pitch of a flip chip. 

[0018]However, there are some problems also in the connecting member which formed this 
thin film capacitor. First, the dielectric layer which constitutes a thin film capacitor is formed 
all over the substrate like [ this thin film capacitor ] the above, and distortion by remaining 
stress or the heat stress at the time of mounting becomes large. Since this big distortion 
may cause the crack and crack of a dielectric layer which constitute a thin film capacitor 
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and may spoil the function as a capacitor, it cannot necessarily be satisfied in respect of 
reliability. 

[0019]Next, since the size of a thin film capacitor becomes almost the same as the size of 
LSI, area is restricted. In that case, selection of the dielectric materials for securing capacity 
required as a bypass capacitor in a limited area and the design of thickness become 
difficult. That is, in the easy dielectric materials of membrane formation, since it is difficult to 
form a dielectric layer with capacity sufficient in the area, the material which is hard to form 
although it is high permittivity is used [ become ]. Since leakage current will increase if a 
dielectric layer is too thin, the necessity of enlarging thickness comes out and there is also 
a problem that membrane formation takes time. 

[0020]ln the thin film capacitor of the above-mentioned United States patent, the inductance 
to the thin film capacitor formed in the same pitch decreases, and a switching noise 
reduction effect becomes large so that the pitch of a flip chip electrode is fine, but. The 
electrode formed with these minute pitches will have to be formed in a package, detailed 
wiring will be needed for a package, and it will be an expensive thing. 
[0021] 

[Problem(s) to be Solved by the lnvention]Here with a technical problem of this invention 
effective in control of the switching noise of LSI for MPU which operates at high speed. It is 
the connecting member which was small, could respond to high frequency enough, and 
was provided with the thin film capacitor with a small inductance component, and is 
providing a connecting member suitable for using with the plastic package using the 
multilayer printed board which makes especially a plastic an insulating material. 
[0022]The more concrete technical problem of this invention lessens remaining stress and 
heat distortion at the time of mounting in such a connecting member, and reliability is 
improved, It is enlarging surface area of a dielectric layer and making selection of material, 
and the design of thickness easy, and/or lessening formation of detailed wiring and 
reducing cost. 
[0023] 

[Means for Solving the ProblemJThis invention persons considered control of a switching 
noise by a bypass capacitor. 

[0024]ln order to correspond to high-frequency-ization, inductance cannot adopt insertion of 
a capacitor to a mother board which becomes high. On the other hand, although inner 
layer-ization which inserts a capacitor in an inside of LSI serves as low inductance, since 
change of a manufacturing process and size increase are needed, adoption is difficult too. 
Then, it noted arranging a thin film capacitor as a bypass capacitor between LSI and a 
mounting board not with a inner layer of LSI but with an independent gestalt of a connecting 
member. 

[0025]By using a plastic as a base of this connecting member, stress which can form a 
capacitor of small size and high capacity with low inductance and to which it comes from a 
difference of a coefficient of thermal expansion between a plastic package or a printed 
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circuit board can be eased, and the reliability of connection can be secured. If a dielectric 
layer of a thin film capacitor is separated and formed for every unit capacitor in that case, It 
knew stress added to a dielectric layer at the whole substrate compared with a case where 
it forms in the whole surface, by solid one becoming remarkably small, and a danger that a 
crack will go into this and a function of a capacitor will be spoiled being canceled, and 
becoming a reliable connecting member with a thin film capacitor. 

[0026]According to this invention, it is a connecting member which has a plastic base and 
two or more conductive members (beer) penetrated from the 1st field of this base to the 
2nd field, A connecting member with a thin film capacitor in which a thin film capacitor 
which does not cover these conductive members by which at least the 1st field of said base 
and one side of the 2nd field are adjoined of said two or more conductive members, and 
that were electrically connected between conductive members of a lot is formed is provided 
at least. 

[0027]A dielectric layer which constitutes said thin film capacitor dissociates for every unit 
capacitor formed between conductive members of an adjoining lot, and this connecting 
member is formed. Thereby, a dielectric layer is divided by small area, there are little 
remaining stress and heat distortion and the reliability of a thin film capacitor improves. 
[0028]By the way, inductance of a power source line which should be reduced for switching 
noise reduction is the inductance between LSI and a bypass capacitor, and is not it 
between a bypass capacitor and a power supply. Therefore, even if some inductance 
between the latter power supplies becomes large, it does not influence a switching noise. 
[0029]For this reason, although a thin film capacitor used as a bypass capacitor is formed 
only in one side by which flip chip bonding is carried out to LSI in the above-mentioned 
connecting member with a thin film capacitor and a pitch of a conductive member (beer) of 
this connecting member is the same as a flip chip electrode pitch, If the rear-face side of a 
connecting member which does not form a thin film capacitor connects two or more power 
source lines and the number of electrodes is thinned out below in half, an electrode pitch 
can be made rude, and fine pattern formation of a package becomes unnecessary, and it is 
advantageous in cost. 

[0030]Therefore, in [ according to another mode of this invention ] a connecting member 
with the above-mentioned thin film capacitor, An electrode for connection which electrically 
connects between conductive members of two or more adjoining same electric potential is 
formed in a near field in which said thin film capacitor is formed only in the 1st field of said 
base, and one side of the 2nd field, and a thin film capacitor is not formed. 
[0031]By not forming a dielectric layer of a thin film capacitor evenly, but forming so that it 
may have the sectional shape which repeats unevenness for this dielectric layer, An 
effective area of a capacitor can be made large, and although this is easy to form 
membranes, it becomes possible to secure required capacity also by a dielectric layer 
which consists of dielectric materials of a lower dielectric constant. Since required capacity 
is securable even if it does not make thickness of a dielectric layer thin for high-capacity- 
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izing, it becomes possible to suppress leakage current low, and selection of material and a 
design of thickness which constitute a dielectric layer become easy. 

[0032]Therefore, in another mode of this invention, in a connecting member with the above- 
mentioned thin film capacitor, it is formed so that a dielectric layer which constitutes this 
thin film capacitor may have the sectional shape which repeats unevenness. Preferably, 
this dielectric layer had almost uniform thickness, and that sectional shape has repeated 
unevenness (unevenness of the shape of a curve without an angle) of sine wave shape. . 
[0033]The connecting member with a thin film capacitor in which such a dielectric layer has 
the sectional shape which repeats unevenness can etch a lower electrode which 
constitutes said base or said thin film capacitor by dry type or a wet type, and can form it by 
a method including a process of forming unevenness in the surface. 
[0034]A connecting member with a thin film capacitor in which a dielectric layer has the 
sectional shape which repeats unevenness of sine wave shape, ** A method including a 
process of forming rectangle unevenness on the surface of a plastic base, and a process of 
heating a crevice of this base surface locally and making an angle of rectangle unevenness 
round, Or after spraying thermosetting resin on the surface of ** plastic base and making it 
distributed over island shape, it can manufacture more by making it heat-harden, without a 
method including a process of forming unevenness in a base surface. 
[0035]ln a suitable mode of a connecting member with a thin film capacitor concerning this 
invention, a real wearing solder ball electrically connected with said conductive member is 
formed in at least the 1st field of said base, and one side of the 2nd field. 
[0036]According to this invention, connection structure using a connecting member with a 
thin film capacitor to which a semiconductor chip, a connecting member with a thin film 
capacitor of each of above-mentioned modes, and a mounting board are characterized by 
electrically being connected to this order via solder is also provided again. 
[0037]ln this connection structure, as for a connecting member, it is preferred to have a thin 
film capacitor only on one side of a near base connected with a semiconductor chip, and, 
as for a mounting board, it is preferred that it is a plastic plate which makes a plastic an 
insulating material. 
[0038] 

[Embodiment of the lnvention]lt means inserting the connecting member with a thin film 
capacitor of this invention between the semiconductor chip represented with LSI, and the 
substrate (mounting board) which mounts this, and using it for connection between LSI and 
a mounting board, the semiconductor package to which a mounting board is a plastic plate 
preferably, and flip chip bonding especially of the desirable thing is carried out in the actual 
condition although any of a semiconductor package and a mother board may be sufficient - 
it is a plastic package preferably. However, the connecting member of this invention can 
also be used for the BGA connection between a plastic package and a mother board. 
Below, in order to explain concretely, the case where LSI is mainly mounted in a plastic 
package by flip chip bonding is explained. 
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[0039]As shown in drawincQ, the connecting member (10) of this invention has two or more 
conductive members penetrated from the 1st field (12a) to the 2nd field (12b) of an 
opposite hand, i.e., the basic structure which provided beer (14), in a thin plastic base (12). 
These conductive members constitute either a power source line or a ground line. 
[0040]As for a plastic base (12), it is preferred to constitute from a plastic which was 
excellent in heat resistance with the lower dielectric constant of polyimide etc. Although the 
thickness in particular is not restricted, it is usually good 30 - 500 mum and to consider it as 
a 50 - 300 mum grade especially. Copper, silver, a silver-palladium alloy, solder, etc. may 
be sufficient as the construction material of a conductive member (14), and, generally 
especially the diameter is good 25 - 200 mum and to consider it as a 40 - 120 mum grade. 
[0041 ]The arrangement pattern of the conductive member (14) in a connecting member 
(10) is aligned with the arrangement pattern of the electrode of LSI (20) and a mounting 
board (30) which should be connected by this connecting member. Namely, in respect of 
[ of the base connected to LSI ] the 1st (12a). It is a solder ball for connection with LSI (20), 
or the same arrangement pattern as a vamp (22), and is considered as the real wearing 
solder ball for connection with a mounting board (30), or the same arrangement pattern as 
a pad section (32) in respect of [ of the base connected to a substrate ] the 2nd (12b). 
Thereby, the real wearing solder ball (22) of LSI (20), the real wearing solder ball (32) of a 
mounting board (30), and a conductive member (14) are connected in a straight line in line. 
Since the real wearing solder ball (22) of LSI and the real wearing solder ball (32) of a 
substrate are mutually used as the same arrangement pattern in many cases, the 
arrangement pattern of the conductive member in a connecting member is also set by it. 
[0042]Thus, when it aligns in a straight line and arranges, inductance serves as the 
minimum and is preferred, but it is possible for the solder ball of real wearing or the position 
of a pad section to be slightly shifted in the range which is not necessarily restricted to this 
and is permitted according to the purpose and a military requirement. 
[0043]according to this invention - at least the 1st field (12a) of the base (12) of the above- 
mentioned connecting member (10), and one side of the 2nd field (12b) [The 1st field that 
faced LSI in the example of a graphic display (12a), i.e., one side,] forms a thin film 
capacitor (40). Thereby, the thin film capacitor which functions as a bypass capacitor 
effective in reduction of a switching noise can be inserted between a power source line and 
a ground line, without inner-layer-izing a capacitor to LSI. 

[0044]A thin film capacitor (40) has the basic structure which sandwiched the derivation 
body whorl (44) between the thin film electrodes (42) of the upper and lower sides which 
consist of metallic conductors, and in this invention. It arranges on the surface of a base 
(12) so that it may be made to electrically connect between the conductive members (14) 
which a lot adjoins at least and these conductive members may not be covered. Preferably, 
a thin film capacitor is arranged among all the adjoining conductive members. 
[0045]using this capacitor as a thin film - small size - even when - capacity can be made 
high. It is an example of the pattern of the up-and-down electrode and dielectric layer of a 
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thin film capacitor (40) Drawing 2 (a) - (c) It is shown. 

[0046]The lower electrode (42a) which touches a base surface in the example of a graphic 
display is drawing _2 (a). It is a pattern which is connected only to the conductive member 
(14a) of a ground line among the conductive members which penetrate a base, and is not 
connected to the conductive member (14b) of a power source line, and forms in a base 
surface so that it may be shown. As for a lower electrode (42a), like a graphic display, it is 
simple to form in solid one substantially except for the circumference of the conductive 
member (14b) of a power source line. 

[0047]The dielectric layer 44 provided on it is drawin g 2 (b). It does not form in solid one so 
that it may be shown, group of four adjoining conductive members (namely, "conductive 
member of an adjoining lot") It was surrounded, respectively and separated into every unit 
capacitor (44-1, 2, 3 ...). . (That is, it is separated with the dielectric layer of other unit 
capacitors by which the dielectric layer of one unit capacitor adjoins) It forms by a pattern. 
The dielectric layer is separated so that the line which connects between four adjoining 
conductive members which surround one unit capacitor with the example of a graphic 
display may not be exceeded. Thus, since it can be considered as the dielectric layer in 
which the remaining stress produced by a membrane formation process and the heat stress 
at the time of mounting decreased and leads to prevention of a crack of a film by dividing a 
dielectric layer into every [ a small area ], the reliability of a capacitor increases. Although 
dividing for every unit capacitor is most preferred like a graphic display as for separation of 
a dielectric layer, even if it connects the dielectric layer of the unit capacitor of two pieces or 
some, a certain amount of effect is acquired. 

[0048]The upper electrode (42b) formed on the dielectric layer (44) is drawing 2 (c). It forms 
by the lower electrode and a pattern which does not flow so that it may be shown, and 
conductive member (14b) connection of the power source line may be made and it may not 
be conversely connected with a lower electrode in a ground line. Therefore, in the example 
of a graphic display, an upper electrode (42b) is made smaller than a dielectric layer, and it 
installs around the conductive member (14b) of the power source line in which the lower 
electrode (42a) is not formed, and connects with this conductive member. 
[0049]As for the connection form of a lower electrode and an upper electrode, it is also 
possible to make it reverse, and to connect a lower electrode to a power source line, and it 
to connect an upper electrode to a ground line. Drawing 2 (d) The rear-face side of the 
base of a connecting member (10) (the 2nd field <12b>) Arrangement of a conductive 
member and an electrode is shown. 

[0050]Although it can be considered as the same material as the conductive member of a 
base, as long as the material of the electrode of a thin film capacitor has good conductivity, 
another material may be sufficient as it. As a material with a preferred dielectric layer, an 
organic system high dielectric constant film other than inorganic materials, such as 
tantalum oxide, strontium titanate, barium titanate, lead titanate, and a titanic acid 
zirconium, etc. are mentioned. 
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[0051 ]The connecting member with a thin film capacitor of this invention is suitable for 
inserting between LSI and the semiconductor package by which flip chip bonding is carried 
out, and connecting a substrate with LSI, as shown in drawing 1 . in that case, at least one 
side of the base of this connecting member (namely, the 1st field and 2nd field at least on 
the other hand) . If it forms so that the real wearing solder ball (32) used for flip chip 
bonding may electrically be connected with the conductive member (14) of a connecting 
member, connection work becomes simple and is advantageous. This real wearing solder 
ball may be formed in both sides of the base of a connecting member. 
[0052]A real wearing solder ball can be formed by screen-stenciling solder paste, after 
covering the portion which does not form the solder ball of a base surface by a solder 
resist. In that case, plastic material which can form a damp-proof good film as a solder 
resist (for example, polyimide) It is advantageous to use it. When after solder ball formation 
leaves this solder resist as a permanent resist, it is because a capacitor can be protected 
from humidity. 

[0053]Since the thin film capacitor is close to the electrode pad and through hole of a 
substrate for flip chip bonding when flip chip mounting of the LSI is carried out to a 
semiconductor package using the connecting member with a thin film capacitor of this 
invention, the inductance of each unit capacitor is dramatically small. The inductance 
component between a chip and a capacitor can also be made small by connecting LSI to 
this connecting member with a small solder ball. According to these synergistic effects, the 
connecting member of this invention can be operated as a bypass capacitor of low 
inductance, and it is dramatically effective in reduction of a switching noise. 
[0054]Compared with the case where LSI is directly connected to a semiconductor package 
via a solder ball, the height for one solder ball and the height equivalent to the thickness of 
a plastic base are added by connecting using the connecting member of this invention. 
Since a plastic base has moderate pliability, it changes and can absorb some stress. The 
heat stress produced by a reflow at the time of mounting for increase of this connecting 
space and the pliability of a base is eased, and since the stress added to the solder of a 
terminal area or the electrode pad of LSI and a substrate declines, connection reliability 
improves. 

[0055]. The multilayer plastic plate for a package called a build up board repeats formation 
of wiring and an insulating layer, and complete it. Since the process of capacitor formation 
will be added to the usual process if a capacitor tends to be inner-layer-ized to this 
substrate and it is going to manufacture a semiconductor package, it becomes the cause of 
dropping the whole yield. Since it is necessary to enlarge a semiconductor package 
considerably for PGA mounting to a printed circuit board, it becomes [ LSI ] and becomes 
large. Therefore, when a capacitor is inner-layer-ized, since inductance becomes large, by 
high frequency, the capacitor of a package except near the terminal area with LSI 
peripheral part is ineffective, and becomes effective [ the inner layer capacitor of the almost 
same area as a chip directly under LSI ]. To form the dielectric layer of a capacitor, it is 
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necessary to put the whole semiconductor package into the inside of a system for thin film 
deposition but, and on a process, with an area ratio, in order that the unnecessary portion 
of capacitor formation may occupy most, the manufacturing efficiency in dielectric layer 
formation gets very bad. 

[0056]ln the thin film capacitor formed in the connecting member of this invention, the 
almost same size as LSI may be sufficient as the size of a connecting member. This 
connecting member with a thin film capacitor can be manufactured at once in the form 
which connected many connecting members, and can be eventually cut, divided and used 
for the almost same area as a chip. Even in such a case, since almost all area is utilizable 
as a capacitor, the rise of cost can be controlled. It is not necessary to change the 
manufacturing process of a package, and there is no fall of the yield by manufacturing as 
an independent connecting member rather than inner-layer-izing to a semiconductor 
package. If the terminal area of this connecting member with a thin film capacitor is used as 
a solder ball, since it can mount by the usual reflow method, the new technical development 
or equipment for mounting will not be needed, and cost escalation of the whole packaging 
of LSI will not be caused. 

[0057]Contrary to the thin film capacitor of the connecting member of this invention having 
been shown in drawing^, a plastic base, The side in which LSI is mounted is a field of an 
opposite hand, (namely, the near field or the 2nd field 12b connected to a mounting board) 
(namely, between a plastic base and mounting boards) If it forms, Since alpha rays will be 
absorbed by the plastic base even if alpha rays may occur from a capacitor material, it is 
desirable at the point which cannot reach LSI and can also prevent malfunction by alpha 
rays. It is also possible to form a thin film capacitor in both sides of a base. 
[0058]Thus, the connecting member with a thin film capacitor of this invention, It is effective 
in the control of a switching noise made into a problem from the former, and if it thinks to 
the packaging of LSI in order to be able to respond to high frequency and not to inner-layer- 
ize to LSI, the purpose can be attained by low cost from other structures. 
[0059] It is preferred to form the thin film capacitor which becomes only one side of the side 
connected with LSI of a base (12) from a dielectric layer (44) and an up-and-down 
electrode (42) in the connecting member of this invention, as shown in drawing 1 . 
[0060]ln that case, in the connecting member shown in drawing 1 , the real wearing solder 
ball (32) to the substrate (30) by the side of the rear face of the base which does not form a 
thin film capacitor will be formed in the same pitch as the solder ball for the flip chip bonding 
of LSI (22), therefore a very detailed pitch. 

[0061]At another structure of the connecting member of this invention, they are drawing 3 
and dj_awing_4_(d). Arrangement of the solder ball (22) by the side of LSI of a connecting 
member is the same as d rawing JLso that it may be shown, but in the rear-face side of a 
connecting member, the electrode for connection (46) which electrically connects between 
the conductive members of the same electric potential of every two adjoining groups is 
formed. Specifically, for example in drawing_3, the solder ball by the side of LSI 
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presupposes that it is the order of a power supply / power supply / ground / ground from 
left-hand side. In that case, at the rear-face side, two conductive members (power source 
lines or ground lines) are connected by the electrode for connection. 
[0062]What is necessary is just to connect every one real wearing solder ball (32) to each 
electrode for connection by the side of a rear face (46), respectively in the case of such a 
connecting member of structure. It is drawing 4 (d) about the example of arrangement of 
the electrode in that case, and a real wearing solder ball. It is shown. Identical attribute 
which the electrode for connection (46) adjoined (a power source line or a ground line) It is 
formed by the pattern which connects two conductive members, It is the real wearing solder 
ball 32 (dotted-line circle) to the center of this electrode for connection. By arranging, the 
number of real wearing solder balls is a half, it ends, and that pitch becomes a twice as 
many size as this. 

[0063]That is, conductive member (beer) which penetrates a connecting member Although 
a pitch is equal to the pitch of the solder ball of a flip chip, the pitch of the real wearing 
solder ball formed in the base rear face spreads twice. In this way, the narrow pitch of the 
solder ball for flip chips is avoided, it becomes possible to package-ize LSI for not needing 
fine wiring, and the manufacturing cost of a package decreases. Thus, even if it enlarges 
the pitch of the solder ball by the side of a rear face, it does not have an adverse effect on 
the reduction effect of the switching noise by a thin film capacitor. 
[0064]The position of the structure solder ball in this rear-face structure is drawing 4 (d). 
Considering it as the center of the electrode for connection has a pitch preferred at the 
point which becomes fixed so that it may be shown, but it is not restricted to in particular 
this. Drawing 4 (a) - (c) Drawing 2 (a) - (c) It is the same and the explanation about this is 
omitted. 

[0065]Although the example of a graphic display showed the example which thins out the 
number of real wearing solder balls by the side of the rear face of the connecting member 
of this invention in a half, it does not restrict to this. It is also possible to connect the 
conductive members of three or more same electric potential by the electrode for 
connection by the rear-face side depending on the arrangement of the electrode of a flip 
chip, to thin out further extremely the number of mounting solder balls by the side of a rear 
face, and to extend the pitch further. 

[0066]ln another structure of the connecting member of this invention, at least one side of a 
plastic base, The dielectric layer which constitutes the thin film capacitor formed without 
one side of the side preferably connected to LSI is not flat as shown in drawing 1 and 3, 
and it is drawingJ3_(5), for example. It has the sectional shape which repeats unevenness 
so that it may be shown. 

[0067]capacity of a thin film capacitor (C) : expressed as follows - the thickness of the 
electrode area d:dielectric of the specific-inductive-capacity S.capacitor of the dielectric 
constant epsilon r :dielectric in a C=epsilon 0 xepsilon r xS/depsilon 0 :vacuum - that is, Material 
in which the capacity of a thin film capacitor constitutes a dielectric layer (ratio) It is 
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proportional to a dielectric constant and the area of a dielectric layer, and in inverse 
proportion to the thickness of a dielectric layer. 

[0068]The effective area S of a capacitor will be substantially restricted to the same size as 
a base as the dielectric layer of a thin film capacitor is flat. Therefore, in order to secure 
required capacity, there is a thing [ make / it / small / can kick and ] no longer becoming 
about thickness d of ** dielectric layer, using the material of ** high permittivity. As a result, 
in order to fill **, a good material of membrane formation nature cannot necessarily be 
used, but the width of selection of material narrows. Since leakage current will increase and 
the withstand voltage nature and reliability of a thin film capacitor will fall on the other hand 
if a dielectric layer is made thin in order to fill **, thickness of a dielectric layer cannot be 
made very small. Therefore, if the area of the dielectric layer is restricted, selection of the 
dielectric materials for securing required capacity and the design of thickness will become 
difficult. 

[0069]However, by forming so that it may have the sectional shape which repeats 
unevenness for a dielectric layer, When the effective area of the capacitor could be made 
large and this forms a dielectric layer from the materials (Ta.O_ etc.) of the lower dielectric 
constant which is easy to form, And/or, even when leakage current is made into the 
thickness of the range which can be suppressed low, the reliable capacitor excellent in 
dielectric loss or insulation can be obtained, and selection of material and the design of 
thickness become easy. In the case of the same thin film capacitor of capacity, compared 
with the case where a dielectric layer is flat, base area is made small and it becomes 
possible to miniaturize a connecting member. 

[0070]Although horned unevenness, for example, rectangle unevenness, may be sufficient 
as the uneven shape of the section of this dielectric layer, it is the unevenness of sine wave 
shape formed with the curve which does not have an angle preferably. Although it is more 
advantageous to high-capacity-izing by increase of area for a dielectric layer to have an 
angle, since an electric field and stress concentrate on an angle and it becomes easy to 
cause a dielectric breakdown, the reliability of a capacitor falls. As for a dielectric layer, it is 
preferred that thickness is uniform in respect of the stability of capacity, and by extension, 
noise absorption performance. 

[0071]ln order to make it have the concavo-convex sectional shape of thickness with a 
uniform dielectric layer, What is necessary is to perform etching, laser beam machining, 
etc. to the plastic base or lower electrode which is the ground, to give unevenness to 
sectional shape and just to form a dielectric layer and an upper electrode by membrane 
formation and patterning on it by forming a detailed crevice in the surface. In this case, the 
unevenness generally formed is a wet type although it becomes a rectangular cross 
section, (wet) Since an etching reagent turns to the resist bottom when etching is used, an 
angle is small or sectional shape with unevenness of sine wave shape without an angle can 
be formed. 

[0072]lf the crevice of the surface unevenness of a plastic base is locally heated after that 
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even if the unevenness has a rectangular cross section when unevenness is given on the 
surface of a plastic base, the angle of rectangle unevenness becomes round by contraction 
of the plastic of the heated portion, and unevenness of sine wave shape can be formed. Or 
after spraying thermosetting resin on the surface of a plastic base and making it distributed 
over island shape, also making it heat-harden can form unevenness of sine wave shape in 
a base surface. An example explains the formation method of these unevenness more 
concretely. 
[0073] 

[Example](Example 1) Manufacture of the connecting member with a thin film capacitor of 
this invention is illustrated, referring to drawing 5 . The number in the parenthesis in the 
following explanation corresponds with the number of drawing 5 . However, the 
manufacturing method of the connecting member with a thin film capacitor of this invention 
is not restricted to the method explained below, and many other methods are possible for it. 

[0074](1) First, on the carbon plate which functions as a supporting board and an electrode 
for plating, the spin coater was used, photosensitive polyimide resin liquid was applied to 
80 micrometers in thickness, and it dried. Options, such as a roll coater, may be used for a 
coating method. It is a through hole (beer hall) 80 micrometers in diameter at the interval 
which uses photolithography technique for the photographic sensitive film which is not 
hardened [ this ] and from which the distance between beer is set to 200 mum. It opened. 
Then, it heated, polyimide resin was stiffened and the polyimide group object which has a 
through hole was formed on the carbon plate. 

[0075]The method of sticking not spreading but un-hardening or the hardened dry film of 
polyimide on a carbon plate may be used for formation of a polyimide group object. 
Puncturing by laser or mechanical punch can perform formation of a through hole. It is also 
possible to form a through hole by carrying out dry etching using the resist patternized to 
the nonphotosensitive polyimide group object. Although a plastic base is also producible 
from resin other than polyimide, its material excellent in heat resistance and insulation is 
preferred. 

[0076](2) Next, electrolytic copper plating was performed by using a carbon plate as an 
electrode. By that cause, copper deposited in the through hole of the polyimide group 
object, this gap was thoroughly filled in copper, and the conductive member, i.e., beer, was 
formed. In this way, the polyimide substrate which two or more conductive members 
penetrated from the 1st field of the plastic base to the 2nd field was obtained. 
[0077](3) The thin film of copper used as a lower electrode was formed in 1-micrometer 
thickness by sputtering which used the copper target for the surface of the polyimide group 
object in which beer was formed. Copper membrane formation is other gaseous phase 
methods or wet process, (nonelectrolytic plating + electrolysis plating) It is [ but ] possible. 
[0078](4) The thin film of this copper was patterned with photolithography method. Namely, 
after covering a dry film resist on a copper thin film first and performing exposure for pattern 
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formation, and development, Wet etching or the dry etching by sputtering removes the 
garbage of a copper thin film, finally a dry film is exfoliated, and it is drawing 2 (a). The 
lower electrode with a desired pattern as shown was formed. 

[0079](5) Next, reactive sputtering by the mixed gas of the oxygen which targeted tantalum 
(Ta) metal, and argon was performed, and the dielectric layer of tantalum oxide (Ta 0 ) 

2 5 

was formed. As for the substrate temperature in this case, it is desirable that below 300 ** 
carries out in consideration of the heat resistance of polyimide. 50 nm and the dielectric 
constant of the thickness of tantalum oxide were 25. 

[0080]With the same method, they are titanium (Ti) and niobium to a target. (Nb) Or if 
reactive sputtering is performed using hafnium (Hf), the dielectric layer of titanium oxide, 
niobium oxide, or oxidation hafnium can be obtained. 

[0081]Other techniques, such as a sol gel process, a laser ablation method, vacuum 
deposition, and the MOCVD method, can also be used for membrane formation of this 
dielectric layer. 

(6) This dielectric layer was patterned with photolithography method. Namely, after covering 
a dry film resist and forming a resist pattern by the exposure for pattern formation, and 
development on a dielectric layer first, The wet etching or dry type sputter etching by fluoric 
acid removed the garbage of tantalum oxide, and the dielectric layer with a desired pattern 
as shown in drawing 2 (b) was formed. 

[0082]The above-mentioned process (5) And (6) It may carry out by the lift-off method. In 
that case, process (5) (6) It reverses selectively. That is, before membrane formation of a 
dielectric layer, as it stated above (6), a resist pattern is formed. Then, (5) After forming a 
dielectric layer at 100 ** order or the low temperature not more than it, an organic solvent 
etc. dissolve and remove resist. The dielectric layer on resist is also simultaneously 
removed in that case, and a dielectric layer is patternized. In the lift-off method, patterning 
takes place by the material of a portion in which a resist pattern exists downward being 
removed unlike the usual photolithography method. Finally it heat-treats below by 300 **, 
and the characteristic of a dielectric layer is raised. 

[0083](7) In order to form the upper electrode of a thin film capacitor after that, the copper 
thin film was formed in 1 -micrometer thickness by copper sputtering like the lower 
electrode. 

(8) About the copper thin film for these upper electrodes, it is (4). The garbage of the 
copper thin film was similarly removed by a photolithography and etching, and the upper 
electrode with a desired pattern as shown in drawing 2 (c) was formed. 
[0084]ln this way, plastic base concerning this invention (polyimide group object) The 
connecting member provided with the thin film capacitor which becomes one side from an 
up-and-down electrode and a dielectric layer was manufactured on the carbon plate. 
[0085]ln this example, the solder ball electrically connected with each conductive member 
is formed in both sides of this connecting member. Therefore, the following (9) And the 
process of (10) was performed further. 
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(9) The photosensitive polyimide resin liquid which is a damp-proof good solder resist is 
first applied to the surface of the side in which the thin film capacitor of the connecting 
member was formed, by screen-stencil, It patternizes so that the electrode right above a 
conductive member may be exposed using photolithography technique, (10) in_which the 
solder resist film which served also as damp-proof improvement was formed Next, in order 
to form the solder ball for flip chip bonding in the portion which the solder resist was 
removed and the electrode has exposed, Solder paste was made to adhere circularly 
[ diameter abbreviation 120 mum ] by screen-stencil of solder paste. After solder paste 
dries, a polyimide group object is exfoliated from a carbon plate, and it is a field of the 
opposite hand of a polyimide group object, (rear face) In order to form a real wearing solder 
ball also on the exposed conductive member, solder paste was screen-stenciled similarly 
and it dried. 

[0086]Then, passed the reflow furnace, where a connecting member is horizontally held 
with a carbon jig, and fused solder paste, it was made to change into ball state, and the 
solder ball was formed in both sides of a connecting member. It left after formation of this 
solder ball in order to operate a solder resist film as a moisture-proof protective film. In this 
way, the connecting member with a thin film capacitor which equipped both sides with the 
solder ball of the object for flip chips or real wearing was obtained. 

[0087]Where many connecting members of a slightly larger size than LSI are connected in 
all directions as mentioned above, the connecting member with a thin film capacitor was 
formed, and it separated to each connecting member. 

[0088]The field of the side which did not form a thin film capacitor for this connecting 
member is turned down, After using and carrying out alignment of the flip chip bonder 
device on the real wearing pad of the plastic pin grid array for flip chip bonding which 
printed solder paste on the pad electrode and carrying out temporary attachment using flux, 
it connected with the semiconductor package by passing a reflow furnace. Then, underfile 
resin was slushed into the space between a connecting member and a semiconductor 
package, and it fixed thoroughly. 

[0089]Next, alignment of the position of the solder ball of the upper surface of a connecting 
member and the solder ball beforehand formed in LSI was carried out using the flip chip 
bonder, and connection with temporary attachment and a reflow furnace was made 
similarly. Then, underfile resin was slushed into the space between a chip and a connecting 
member, heat cure of the resin was carried out, and mounting was completed. 
[0090]The result mounted with this mounting method using the dummy chip in which the 
pattern for inductance measurement was formed, The capacitor of capacity 100 nF and 
inductance 1pH could be formed, and it became a capacitor of high capacity with the low 
inductance which can enough respond to high-frequency-ization of the level over 1 GHz. 
[0091](Example 2) This examples are drawing 3 and drawin g 4 (d). Form a thin film 
capacitor in one side of the side connected with LSI of a connecting member, and so that it 
may be shown in the rear face of an opposite hand. Same electric potential (identical 
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attribute) When it electrically connects two adjacent electrodes at a time by the electrode 
for connection and the spatula of the number of electrodes by the side of a rear face and 
the number of real wearing solder balls is carried out to a half, it illustrates that a noise 
reduction effect does not deteriorate even if the pitch of a solder ball is expanded twice. 
[0092]The equivalent circuit of the power source line at the time of carrying out flip chip 
mounting of the LSI to a package using the connecting member with a thin film capacitor of 
this invention is shown in drawing 6. C shows thin film capacitor capacity and L3 shows the 
internal inductance of a thin film capacitor. L1 and L2 show the inductance between LSI- 
thin film capacitors. The inductance of the solder ball 22 shown in drawing 3 is equivalent to 
this. 

[0093]L4 and L5 are thin film capacitor packages, (substrate) The inductance of a between 
is shown. The electrode 46 for connection and the solder ball 32 on the conductive member 
14 and the rear face of a base which penetrate the connecting member in drawing 1 are 
equivalent to this. 

[0094]L6 and L7 show the inductance of a package. Drawing 6 shows that the power 
supply is connected to a package. This example (example 2) It is drawing 3 and 4 (d). 
Since the half was made to reduce the number of the solder balls 32 on the rear face of a 
base and the pitch was extended twice so that it might be shown, Drawing 1 and 2 which 
only L4 and L5 produced in Example 1 (d) Arrangement of the shown rear electrode (the 
following, Example 1) It compares and increases twice. 

[0095]Clock frequency considered LSI which is a 100 MHz grade, as shown in Table 1, 
each parameter was assumed, and it investigated how many switching noises change with 
simulations. Here, the output impedance of the power source line seen from the LSI side 
proportional to a switching noise was analyzed. Although various frequency components 
are contained in the switching noise, the dominant ingredients of a noise are an ingredient 
of clock frequency, and its harmonics, and if it says in this example, it is needed for noise 
reduction that the output impedance of 100 MHz and the frequency beyond it is small. 
[0096] 

[Table 1] L1L2L 3L4L5 L6L7C example 1 10pH 10pH 5pH 10pH 10pH 50pH 50pH 1micro-F 
gxgmPje2^0pH 10pH 5 pH 20pH 20pH 50 pH^0^-^tJie_anaJyjisj^ul t of this simulation 1 
microF. It is shown in drawing 7 . x seal shows Example 1 among a figure, and ** seal 
shows the impedance of Example 2. 

[0097]As shown in this figure, impedance is decreasing near the 100 MHz. This is because 
capacity value and an inductance value were designed so that the switching noise near the 
100 MHz might decrease. Although the curve of Example 1 of x seal and the curve of 
Example 2 of ** seal have few differences below at 100 MHz, they are thoroughly in 
agreement above 100 MHz. That is, the switching noise removing effect more than 100 
MHz can be referred to as showing the same thing and having the noise rejection effect 
that any power source line is in general comparable. That is, even if it thins out the number 
of the solder balls for package mounting by the side of a rear face, there is almost no 
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influence of the removing effect on a switching noise. 

[0098]Although it is difficult to presume the infanticide grade of a suitable electrode, 
probably, 1/2 to about 1/5 will be appropriate in general. It is because wiring resistance will 
increase when a parallel number decreases if it thins out too much not much, so not the 
switching noise that is a high frequency noise but direct-current-voltage descent will arise, 
on the other hand, it mentioned above from a viewpoint of a cost cut - as - actual condition 
level (100 micron pitch) **** - it only thins out in a half and the cheap package currently 
used from the former can be used -- an effect - it is enough. However, probably, it will be 
desirable to thin out below in half in that case, since the electrode pitch becomes small 
further from now on. 

[0099]As mentioned above, while there is the substantially same effect as the connecting 
member of Example 1 , it is clear the connecting member's of this example to contribute to 
low cost-ization of a package, so that it may understand. 

[0100](Example 3) In this example, the manufacture of the connecting member with a thin 
film capacitor concerning this invention in which the dielectric layer which constitutes a thin 
film capacitor has the same structure as Example 1 except for having the sectional shape 
which repeats unevenness is illustrated. 

[0101]process (4) of Example 1 ****** - making it be the same as that of Example 1 - the 
carbon plate top of a supporting board - formation of a polyimide group object and its 
through hole [a process (1)]. Restoration of the through hole by electric Cu plating 
(formation of a conductive member) Membrane formation of the Cu thin film by [a process 
(2)] and sputtering It is formation of a ****** Cu electrode to patterning of the Cu thin film 
using [a process (3)] and photolithography method. [The process (4)] was performed. 
[0102]Next, the surface of this lower Cu electrode was processed into unevenness with 
photolithography method by the process order shown in drawing 8 . Using a 
photolithography, specifically to a photosensitive resist film. The square of a 1-micrometer 
angle forms the matrix form dot pattern arranged in all directions at intervals of 1 
micrometer. [Drawing 8 (1)1 and this resist film are used, and it is dry etching about a Cu 
electrode, (sputter etching) By carrying out, Only the depth of 0.5 mum etched the surface 
of copper of about 1-micrometer thickness mostly. [ Drawing 8 (2)1. Then, when resist was 
removed, on the surface of the Cu electrode, 1 micrometer of every direction and the 
surface unevenness with which the crevice of depth 0.5 mum is located in a line in all 
directions at intervals of 1 micrometer were done. Therefore, the Cu electrode had the 
sectional shape by which rectangle unevenness is repeated in the section passing through 
this crevice. [Drawing 8 (3)1. By this irregularity working, the surface area of the Cu 
electrode increased by 50%. 

[0103]Next, process (5) (it is membrane formation of dielectric membrane to reactive 
sputtering) of Example 1 And process (6) (patterning of dielectric membrane) It follows, The 
dielectric layer which consists of tantalum oxide is formed on a lower Cu electrode. 
[Drawing 8 (4)], Furthermore, it is a process (7) (membrane formation of the Cu thin film for 
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upper electrodes) of Example 1 . And process (8) (patterning of a Cu thin film) If it follows 
and a top Cu electrode is formed [ Drawing 8 (5)1. The connecting member which has a thin 
film capacitor with the pattern which a dielectric layer has uniform thickness and repeats 
rectangle unevenness on a polyimide group object was produced. Compared with the case 
where this thin film capacitor forms a dielectric layer in plate-like, the area of the dielectric 
layer has increased by 50%. 

Capacity shown above. If the material and thickness of a dielectric layer are the same as 
shown in the expression of relations of (C), compared with the thin film capacitor whose 
dielectric layer is plate-like, capacity will increase 50%. 

[0104]ln this way, after a dielectric layer forms the thin film capacitor which has the 
sectional shape which rectangle unevenness followed in the shape of a polyimide group 
object, Process (9) of Example 1 And according to (10), formation of a damp-proof solder 
regist layer, removal of a carbon plate, and a double-sided solder ball were formed, and the 
connecting member of this invention with a solder ball was completed. 
[0105]Using the connecting member with a thin film capacitor which has the sectional 
shape of rectangle rugged form, the same with having indicated in the Example 1, this 
dielectric layer mounted in the dummy chip for a plastic pin grid array and inductance 
measurement, and measured inductance. As a result, the capacitor of capacity 0.6 muF 
and inductance 1pH could be formed by the case where the project area of an electrode is 
1-cm , and it fully became a thin film capacitor of high capacity with low inductance. 
[0106]On the other hand, with the thin film capacitor plate-like in the dielectric layer of 
Example 1 , capacity is 0.4 muF in the same electrode project area, and it was proved by 
giving unevenness to the dielectric layer of a thin film capacitor, and expanding the area to 
it that capacity improved by leaps and bounds. 

[0107](Example 4) The dielectric layer of the thin film capacitor produced the connecting 
member with a thin film capacitor which has the sectional shape which repeats unevenness 
like Example 3. However, wet type [ etching / for giving unevenness to a lower Cu electrode 
in this example ] using the dry etching of Example 3 to an etching reagent (wet) By 
changing into etching, The sectional shape which has not rectangle unevenness like 
Example 3 but unevenness of sine wave shape without an angle was given. 
[0108]Process order in this case (from the irregularity working of a lower electrode up to 
upper electrode formation) It is shown in drawing 9 . The process except having been 
shown in drawing 9 was the same as that of Example 3. In the method shown in drawing 9 , 
the matrix form dot pattern of a 1 -micrometer angle was formed in the photosensitive resist 
film to be used completely the same with having been shown in drawing 8 . [ Drawing 9 (1)1. 
This resist film was used and wet etching by acid was performed. [ Drawing 9 (2)1. In wet 
etching, since an etching reagent turned also to the resist film bottom, in the Cu electrode 
from which resist was removed, the crevice of the shallow ball state which has a bigger 
path in the portion which is equivalent to the rectangle dot of resist was done [ drawing 9 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 5/21/2008 



JP,2001-338836,A [DETAILED DESCRIPTION] 



Page 19 of 22 



(3)]. Since it had become the projection which has an angle in the portion of the mountain 
of this unevenness, wet etching was performed again and the projection was removed. 
[Drayy]ng_9 (4)]. As a result, the surface became a little smooth, and Cu surface has been 
processed so that it might have the sectional shape near a sine wave. The surface area of 
the top Cu electrode by this processing increased by 30%. 

[0109]Then, drawing 8 (4) It reaches and is formation of a dielectric layer like (5). Formation 
of [diawing_9_(5)] and a top Cu electrode [ Drawing 9 (6)1 was performed. In this way, the 
thin film capacitor which has the sectional shape which unevenness of the sine wave shape 
where a dielectric layer has almost fixed thickness and, which does not have an angle 
follows was formed. The area of the dielectric layer of this thin film capacitor is increase of 
30% in the case of a plate-like dielectric layer. The area rate of increase in the case of the 
sectional shape of the rectangle unevenness which showed drawing 8 the area rate of 
increase by concavo-convex grant of this sine wave shape (50%) Although it is small, since 
a dielectric layer does not have an angle, electric field concentrates and stress 
concentration to an angle can be avoided, and the reliability of a capacitor becomes high. 
[0110](Example 5) In this example, unevenness is not given to a lower Cu electrode like 
Examples 3 and 4, By giving unevenness to the plastic base (polyimide group object) which 
is the ground, the methods of producing the connecting member with a thin film capacitor 
concerning this invention also including a dielectric layer that the whole thin film capacitor 
has concavo-convex sectional shape are illustrated. 

[01 1 1]This connecting member is fundamentally [ as the method explained to Example 1 
except for performing processing which gives unevenness first to a base surface ] the 
same. That is, in the process order shown in drawing 5 adopted in Example 1 , it is a 
process (1). Simultaneously with formation of a through hole, in formation of a polyimide 
group object, the back before forming a through hole in a polyimide film performs 
processing which gives unevenness to a base surface depending on the case. After that, it 
is a process (2). A connecting member with a solder ball and a thin film capacitor is 
produced by forming a lower electrode, a dielectric layer, and an upper electrode, 
producing a thin film capacitor according to - (10), and performing solder ball formation of a 
solder resist or both sides further. Since a base surface has unevenness, the thin film 
capacitor produced by forming membranes on it will have the same concavo-convex 
sectional shape as a base surface. This method is explained with reference to drawing 10. 
The process which was not explained may be the same as that of Example 1 . 
[0112]For example, unevenness is given by a suitable method which is formed by a coating 
method, or is prepared as a dry film, and is later mentioned on the surface of [drawing 10 
(1)] and this polyimide group object as the base which consists of polyimide was indicated 
in the Example 1. [Drawing 10 (2)]. Next, as the through hole for beer formation which is not 
illustrated was indicated in the Example 1, it is formed in drawing 10, a through hole is 
further filled up with copper with electrolytic copper plating etc., and beer is formed. Then, 
membrane formation of a lower electrode and patterning Membrane formation of [drawing 
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10 (3)] and a dielectric layer, and patterning [Drawing 10 (4)], and membrane formation of 
an upper electrode and patterning [Drawing 10 (5)] is performed in order, and a thin film 
capacitor is formed on a base. Although drawing 10 showed the example which gave 
unevenness of sine wave sectional shape to the base surface, rectangular cross section 
shape may be sufficient. 

[01 13]The example of the concavo-convex grant method on the surface of a plastic base is 
explained with reference to drawing 11-13 below. 

Method A: Drawing 1 1 shows the typical method of giving unevenness of a rectangular 
cross section to the plastic base surface. 

[01 14]First, a pattern is formed in the photoresist film arranged on a base. [Drawing 11 (1)]. 
This pattern is a rectangular pattern which the hole of the square of a 1 -micrometer angle 
arranged in all directions at intervals of 1 micrometer like what was shown by drawing 8 . 
After forming a pattern in the dry film of photoresist beforehand, it may arrange to a base. 
Next, this resist pattern is used as a mask, dry etching of the base is carried out by plasma 
or weld slag, and a crevice is formed in a base surface. [Drawing 1 1 (2)]. It is necessary to 
control this dry etching so that a crevice does not penetrate a base. For example, the 
crevice of a depth of about about 20 to 70 percent of base thickness is formed. If resist is 
removed after that, unevenness of rectangular sectional shape will be produced by the 
base surface. [Drawing 1 1 (3)]. 

[0115]Although unevenness was formed in the base surface by the dry etching which used 
photoresist in the method shown in drawing 1 1 , When photosensitive polyimide is used for 
a substrate material like Example 1, it is possible to exclude photoresist and to give 
unevenness to a base surface according to the same photolithography process as 
formation of a through hole. In this case, the exposure intensity in a photolithography is 
adjusted so that a base may not be penetrated. It is also possible to form unevenness in a 
base surface with laser processing of a plastic base. 

[0116] Method B: Make an angle round using contraction of the plastic according the 
rectangle unevenness formed in drawing 12 on the surface of the plastic base by the 
method as shown in drawing 1 1 to heating, and illustrate the method of making it changing 
to unevenness of sine wave shape. 

[0117]Drawing 12 (a) Crevice of the plastic base which has the surface unevenness which 
has rectangular sectional shape so that it may be shown (field A) It heats locally. Thereby, 
heat contraction of the plastic of the heated part is carried out, the angle of rectangle 
unevenness is pulled, and it becomes round, and changes to unevenness of sine wave 
shape. 

[01 18]As an example of the method of heating only the crevice of the surface of a plastic 
base locally, it is drawing 12 (b). The method and drawing 12 (c) which use a scanning 
laser beam so that it may be shown There is a method of using the heating body which 
arranged the resistance heating element by the same pattern as a base crevice so that it 
may be shown. 
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[0119]Drawing 12 (b) The shown laser heating technique can also be used for forming a 
crevice in a base surface, as it was mentioned above, when the energy of the laser beam 
was set as sufficient height for evaporation of a polyimide group object. The recessed parts 
forming by a laser beam can be applied also when bases are photosensitive and 
nonphotosensitive any, and since arrangement and removal of troublesome resist are 
unnecessary, it is excellent in operativity. 

[0120]Method ClHow to give the surface unevenness which has the sectional shape of 
sine wave shape is directly shown in drawing 13 at a plastic base, without using contraction 
of the plastic by heating. 

[0121]or [ first, / that it is the same as a base on the surface of a smooth plastic base ] - or 
the thermosetting resin of different construction material is sprayed with a spray. This 
amount of spraying and the size of the drop of a spray are adjusted, and a uniform film is 
not made, and it is made for resin of island shape to remain. The method of a spray may 
use an inkjet method. If resin of this island shape is made to heat-harden, compared with 
the method by the above-mentioned heat contraction, wavelength is irregular, but the 
surface unevenness which is tinged with the radius of circle of sine wave shape is formed in 
a base surface. Since the purpose of surface unevenness is to increase surface area, there 
is no necessity that the wavelength of the unevenness is constant. 
[01 22] In the connecting member with a thin film capacitor shown in Examples 3-5, the 
electrode for connection illustrated in the Example 2 at the base rear-face side may be 
formed, and the number of solder balls by the side of a rear face may be thinned out. 
[0123](Example 6) In this example, the connecting member with a thin film capacitor which 
used barium titanate as dielectric materials is illustrated. The production procedures of a 
connecting member are Examples 1 (a dielectric layer is monotonous). Or example 3 (the 
sectional shape of a dielectric layer is rectangle rugged form) Although it is the same as 
that of what is shown, it is a process (5) of Example 1 or drawing 5 . Membrane formation of 
the dielectric layer was carried out as follows. 

[0124]RF excitation sputtering using the mixed gas of the oxygen which targeted barium 
titanate, and argon performed membrane formation of the dielectric layer, and it formed the 
barium titanate film. As for the substrate temperature in this case, it is desirable that below 
300 ** carries out in consideration of the heat resistance of polyimide. The conditions of 
sputtering are RF power 1000W, argon gas flow 100 seem, and gaseous oxygen flow rate 
30 seem, for example. 

[0125]The dielectric constant of the formed barium titanate thin film was 1000, and 
thickness was 100 nm. When a capacitor project area was 1-cm 2 , and the capacity of this 
thin film capacitor had a monotonous dielectric layer, it was 8.8 muF, but when it had the 
sectional shape of rectangle unevenness, it was 13 micro F. 

[0126]ln a similar way, if the mixed material of strontium titanate, or barium titanate and 
strontium titanate is used for a target, the dielectric layer of strontium titanate or the 
dielectric layer of the mixed material of barium titanate and strontium titanate can be 
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obtained. 
[0127] 

[Effect of the lnvention]lf the connecting member of this invention is inserted between LSI 
and the plastic plate for flip chip mounting and LSI is mounted in a substrate, Since the 
capacitor of high capacity is inserted near the LSI with the low inductance which can 
sufficiently respond to high-frequency-ization of LSI over 1 GHz, it is effective in being able 
to control the switching noise of LSI and preventing malfunction by this noise. 
[0128]ln this invention, the capacitor of high capacity can be inserted in LSI with low 
inductance, without inner-layer-izing. 

Therefore, change of the manufacturing process of LSI is unnecessary and the switching 
noise of LSI can be reduced by low cost. 

[0129]The base of this connecting member is the same plastic as the construction material 
of a mounting board, and the difference of a coefficient of thermal expansion with a 
substrate is small, Since the heat stress which joins a terminal area at the time of a reflow 
will become small if flip chip bonding of LSI and the plastic plate is carried out by the 
connecting member of this invention when a leeway is given to the space between LSI and 
a substrate by insertion of a connecting member, a flexible thing, the reliability of a plastic 
base of connection improves. 

[0130]Since the dielectric layer of the thin film capacitor is divided into the small area, the 
remaining stress of the film at the time of membrane formation and the heat stress at the 
time of mounting decrease and a crack of a film can be prevented, the reliability of a 
capacitor increases. Since it will be absorbed by a plastic base even if alpha rays occur 
from a dielectric layer if a thin film capacitor is formed only in the mounting board side of a 
base, malfunction by alpha rays can be prevented. 

[0131]ln another structure of the connecting member of this invention, a thin film capacitor 
is formed in base one side, the electrode for connection which connects two or more beer 
with the rear-face side of a base is formed, and if the solder ball with which it equips is 
thinned out, a manufacturing cost can be lowered, holding substantially the function of the 
above-mentioned outstanding thin film capacitor. 

[0132]Since the area increases and it can high-capacity-ize if concavo-convex sectional 
shape is given to the dielectric layer of a thin film capacitor, it has required capacity and it 
becomes easy the design of a small thin film capacitor and to choose leakage current of 
material. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawjngj jlt is an explanatory view showing typically the connecting member of this 
invention inserted between a mounting board and LSI. 

[Dra^^2]pj;awng 2Ja) - (c) Each pattern of the lower electrode which constitutes the thin 
film capacitor used for the connecting member shown in drawing 1 , a dielectric layer, and 
an upper electrode is illustrated, and it is drawing 2 (d). Side in which the thin film capacitor 
of the connecting member of this invention is not formed (rear-face side) The electrode 
pattern of a base surface is shown. 

[DrawjrigJ3]A mounting board and drawing 1 inserted between LSI are the explanatory 
views showing the connecting member of this invention of another structure typically. 
[Drawing 4]Drawing 4 (a) - (c) Each pattern of the lower electrode which constitutes the thin 
film capacitor used for the connecting member shown in drawing 3 , a dielectric layer, and 
an upper electrode is illustrated, and it is drawing 4 (d). Side in which the thin film capacitor 
of the connecting member of this invention is not formed (rear-face side) The electrode 
pattern of a base surface is shown. 

[Drawing 5]lt is process drawing which illustrates the manufacturing method of the 
connecting member of this invention, and the processing condition of process order is 
shown typically. 

[P£awingJ5]lt is a typical explanatory view of the equivalent circuit of the power source line 
at the time of carrying out flip chip mounting of the LSI to a package using the connecting 
member of this invention. 

[Drawing 7]lt is a graph which shows the analysis result which carried out the simulation of 
the relation of the inductance and frequency by the connecting member of Examples 1 and 
2 with the structure shown in drawing 1 and drawing 3 , respectively. 
[Drawing [8] It is process drawing which illustrates the manufacturing method of the 
connecting member of this invention of the structure where the dielectric layer of a thin film 
capacitor has concavo-convex sectional shape. 

[Drawing 9]\t is process drawing which illustrates another manufacturing method of the 
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connecting member of this invention of the structure where the dielectric layer of a thin film 
capacitor has concavo-convex sectional shape. 

[DrawjngjIOJIt is process drawing which illustrates another manufacturing method of the 
connecting member of this invention of the structure where the dielectric layer of a thin film 
capacitor has concavo-convex sectional shape. 

[PrawjnjgJLlJIt is process drawing which illustrates the concavo-convex grant method to the 
base surface of the connecting member of this invention. 

[DrawingJ2]lt is an explanatory view showing one example of the method of giving 
unevenness of sine wave shape to the base surface of the connecting member of this 
invention. 

[Drawjngj13]lt is an explanatory view showing another example of the method of giving 
unevenness of sine wave shape to the base surface of the connecting member of this 
invention. 

[Description of Notations] 

10: A connecting member, 12 plastic bases, Hxonductive member, 20:LSI, 30:mounting 
board, 22, the solder ball for 32:mounting, 40:thin film capacitor, 42 : an electrode, 42a : A 
lower electrode, 42b : An upper electrode, 44:dielectric layer, 46: Electrode for connection 
by the side of a rear face 



[Translation done.] 
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